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WHAT IS THE ACADEMIC IMPACT MATHEMATICS JOURNALING WOULD HAVE IN 
A COOPERATIVE LEARNING ENVIRONMENT? 

 
 

ABSTRACT 
 

Educators have become increasingly concerned with the declining statistics of mathematics 
students in the United States; Americans continue to turn in flat results in tests that measure 
students' proficiency in reading, math, and science worldwide. As I have searched for various 
solutions to address the low achievement of students in mathematics, my review of the current 
literature has led me to believe that, if students use an interactive writing journal they could be 
more successful. Research has shown that when used with fidelity cooperative learning can 
increase student learning outcomes.  Furthermore, when students use writing in mathematics as a 
strategy to communicate problem-solving, learning outcomes are also improved. This study 
focuses on mathematics journaling in a cooperative group with a fifth grade class in an urban 
school district in western New York. The results show there is a positive correlation between their 
Interactive Mathematics Journal and their cooperative group. Future research in a similar school 
district could speak to the validity of this project.  Future research could increase the gap in the 
data to support mathematics journaling in a cooperative learning environment. 
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Introduction 

Educators have become increasingly concerned with the declining statistics of 

mathematics students in the United States. Americans continue to turn in flat results in a test that 

measures students' proficiency in reading, math and science worldwide, failing to crack the 

global top 20 (Chappell, 2013, December 03). According to the data retrieval base for the New 

York State Education Department (NYSED) in 2016, over 60% of the 3,566 students tested for 

the New York State Mathematics Assessment in Chautauqua County received a score of “2” or 

less (NYSED 2018). That is more than 2,200 students who did not reach grade level proficiency. 

A statistic of more than 60 % takes aim at a growing concern for academic proficiency of 

students in upper elementary grade levels in Chautauqua County. According to popular media 

the United States continues to lag and struggle with proficiency in mathematics. In an article 

from National Public Radio, statistics in mathematics suggest that 29 nations and other 

jurisdictions outperformed the United States by a statistically significant margin, which is up 

from 23 three years ago (Chappell, 2013). According to The Nation’s Report Card, only 27% of 

eighth-grade students in the United States score at or above “proficient” on the National 

Assessment of Education Progress writing assessment (National Center for Education Statistics, 

2012), with 20% of students scoring “below basic.”(Herbert & Powell 2016)(p. 311). In an 

article from the Quora Contributor, Doctorate in Mathematics Alon Amit stated,” the 

mathematics textbooks are horrendous. They are massive, confusing, uninspiring, and incredibly 

inefficient” Contributor, Q. (2014).  Timothy S. Norfolk, who is the interim chair of the 

Department of Mathematics at The University of Akron asserted in The Washington Post that the 

United States Kindergarten through 12th Grade system continues to fail in mathematics. 

Evermore multiple international studies have indicated that the United States Mathematics 

performance lags behind the Median.  Because of this, 70-80% of college-bound students require 
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expensive and largely ineffective remediation. Norfolk concludes that the most effective methods 

involve knowledgeable teachers with a passion for the material, and a set of expectations that are 

as hard as possible, while still attainable (Strauss, 2012). The following chapter will outline the 

problem that motivates this research project which investigates the academic impact mathematics 

journaling would have in a cooperative learning environment. 

In an attempt to address this low academic achievement in mathematics, research proven 

strategies must be employed in order to close the academic gap created.  Both strategies, 

journaling in mathematics and cooperative grouping in a mathematics environment could support 

the academic intervention needed to be successful.  Adu-Gyamfi, Bossé, and Faulconer (2010) 

discussed the current practices of reading and writing in mathematics and potential strategies for 

students to be successful at assessments.  Data suggest that writing in mathematics can be 

beneficial to students. Bossé and Faulconer (2008), for example emphasized the vital role that 

reading and writing played on the success of student achievement in mathematics. They asserted 

that, “Since standardized test questions are increasingly open-ended,  reading and writing are no 

longer seen as interesting add-ons to mathematics curricula; They are recognized as instrumental 

tools to deepen student mathematical understanding“(p. 4).  Dündar (2015) expressed that, 

“Writing is one of the fundamental means of communication between teachers and students in 

mathematics education” (p .1). Through journaling students could gain a better understanding of 

the mathematics being investigated.  Journaling is an ongoing resource that students can use to 

record their thoughts, occurrences, experiences, and observations. Journals can be used to record 

daily instruction and to keep a glossary of important mathematical vocabulary and definitions. 

The use of journals in mathematics classes provides students with a tool to record their personal 

learning and a resource to refer to in times of struggle and confusion.  
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Mathematics Journaling 

It is possible that, the more students communicate their mathematical thinking, the 

greater their understanding of mathematical concepts will become. According to Kostos & Shin 

(2010), ”Written communication helps the students become active learners and improve their 

academic achievement, providing students with opportunities to communicate what they know 

and do not know” (p. 225). Adu-Gyamfi, et al. (2010), found that in order for reading and writing 

to be purposeful for a student’s mathematical experience, a classroom culture where students 

read and write to express mathematics understanding might be needed.  The National Council of 

Teachers of Mathematics (NCTM) (2000) stated that, “Communication is considered an essential 

part of mathematics” (p. 6). As a result mathematics instruction should provide opportunities for 

students to communicate their thinking, to document the concepts and their understanding in 

their journals, and opportunities to use writing in order to express mathematical ideas. NCTM 

(2000) further asserted that, “Students who have opportunities, encouragement, and support for 

speaking, writing, reading, and listening in mathematics classes reap dual benefits: they 

communicate to learn mathematics, and they learn to communicate mathematically”(p. 60).  

Combined with this knowledge, a study by Dündar (2015) found that there was a positive 

relationship between writing to understand mathematics and that writing activities should be 

used in order to teach mathematics to students.  Moreover, Adu-Gyamfi (2010) asserted that 

reading and writing should be recognized as integral parts of mathematics learning.  

Herbert and Powell (2016) expressed that students should be able to communicate 

accurately with each other, critique the mathematics reasoning of others, explain how to solve 

problems, and use clear definitions and vocabulary. Previous research from Kagan (2007) has 

told us that cooperative learning works because students learn best when they encourage and 
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tutor.  Kagan found that both minority and majority students' achievement levels were greater 

with cooperative learning than with traditional teaching methods. Yet, the most impressive 

results was the fact that minority students gained at an accelerated rate, narrowing the 

achievement gap.  

Cooperative Learning and Mathematics Journaling 

  Opportunities and encouragement are where the strategies of cooperative learning 

become important. Students need opportunities to communicate the content they have 

learned.  This can be done through an interactive mathematics journal and through small group 

interaction. Small group interaction in this context is defined as cooperative learning.  

Cooperative learning is a structured mixed-ability learning group strategy that relies on the 

interaction of each members work in the group. In heterogeneous groups, students invest in their 

work as they are held individually accountable and expected to participate. When there is active 

and interactive engagement, cooperative learning strategies can support productive learning in 

the classroom.  Hennessy and Dionigi (2013) believed that cooperative learning is effective in 

maximizing the learning outcomes of a range of students. With that said each cooperative group 

should have the following primary components as defined by Robert Slavin (2014): 1. 

Interdependent Teams-groups that are composed of diverse students who care about helping one 

another learn; 2. Set Group Goals; a team goal is a target, or end result that shows a team has 

done a good job of getting every member to perform his or her best; 3. Individual 

Accountability; individual accountability means that to reach the team goal, all team members 

must master the targeted content or skills; 4. Teach communication and problem; solving skills; 

cooperative learning should promote active listening, explaining ideas and opinions, encouraging 

teammates and completing tasks. If these components are present in cooperative learning groups, 
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the success of the group should be greater.  Hennessy & Dionigi (2013) concluded that, 

”Cooperative learning has been thoroughly studied in relation to its effect on student 

achievement, with substantial evidence suggesting that this structured style of learning is 

effective in maximising (sic) the learning outcomes of a range of students” (See also Gillies, 

2003; Johnson & Johnson, 1994; Johnson, Johnson & Smith, 2004; Slavin, 1995; Slavin, 1996). 

One of the original practitioners of cooperative learning, Spencer Kagan (1994) posited that early 

research on cooperative learning showed that cooperative learning was a promising intervention 

for closing the achievement gap. When we use cooperative learning groups to practice problem 

solving strategies in mathematics, we are teaching students tools they can use to succeed 

mathematically.  When we teach them the way to communicate their learning through writing, in 

a way that allows them to track their own learning, we’ve given the students a problem solving 

strategy that extends far beyond their formal educations.   

 There is empirical evidence that identifies cooperative learning as an effective 

pedagogical strategy that promotes a variety of positive cognitive, affective, and social outcomes 

(Nagel 2007). Nagel stated that “Cooperative learning also promotes academic achievement, 

increases retention, and vastly improves student self-esteem and communication” (p. 364). When 

used correctly, cooperative learning strategies can be an effective cognitive approach used to 

improve student learning outcomes. With research supporting cooperative learning in the 

classroom, as well as research supporting the use of journaling in mathematics, there is sufficient 

data to support the need for researching the potential impact journaling in mathematics could 

have in a cooperative learning environment.  

There is sufficient research supporting positive outcomes of cooperative learning in an 

elementary classroom. Bilen and Tavil (2015) indicated that cooperative learning was effective 
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in developing students’ general performance and skills.  There is also sufficient research 

supporting the positive outcomes of active journaling in mathematics. Kostos and Shin (2010), 

for example, concluded that the use of mathematics journals allows students to demonstrate a 

deeper understanding of a mathematical concept, since our understanding of any concept evolves 

and grows with continuous practice.  The authors stated that “The more students communicate 

their thinking process, the greater their understanding of mathematics will become” (p. 230). 

There is though, insufficient research to support the positive impact journaling would have on 

mathematics in a cooperative learning environment. This gap in the knowledge provides an 

opportunity to impact achievement in mathematics through cooperative learning and journaling. 

Personal Interest Statement 

I have been a fifth-grade teacher for four years in an urban school district where I have 

watched students struggle with mathematics. It has been my experience that most students cannot 

connect new skills concretely by just working with the numbers.  They need to be able to connect 

meaning to new concepts within mathematics. I have always believed that one of the most 

critical skills we can give to children is the ability to problem solve. Problem-solving is a life 

skill, and for children to be successful in life they need to be able to call on strategies that will 

help them solve problems in life. This can be achieved through written communication, and 

cooperative learning groups.  

Purpose Statement 

The purpose for addressing this issue rests on the constant struggle I have witnessed in 

my classroom for the last three years. Students constantly struggle with basic mathematical facts, 

comprehension and writing to communicate.  As I have searched for various solutions to address 

the low achievement of my students in mathematics, my review of the current literature has led 
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me to believe that, if students use an interactive writing journal they could be more 

successful.  Interactive mathematics journaling has the potential to provide a place to keep 

important mathematics terms, vocabulary and definitions. They can annotate mathematical 

concepts with the opportunity to communicate problem solving skills and strategies that would 

allow students to be successful in mathematics and problem solving. 

Through careful examination and research, these factors can be combined to create a 

successful strategy to help the students in the classroom. Cooperative learning, when 

implemented correctly, is an effective strategy used to motivate students to learn socially and 

academically. Journaling in mathematics is an effective strategy used by teachers in order to 

improve mathematical concepts, as well as to improve writing skills and communication at the 

same time. This project would allow students to create an Interactive Mathematics Journal.  The 

Interactive Mathematics Journal would be a student-formatted notebook created to record 

instructional information.  The notebooks would be used as a resource in cooperative groups 

while problem solving in the classroom. With students journaling their instructional notes, key 

vocabulary terms, and vital concepts, students would be able to make sense of mathematics and 

begin to think and communicate like mathematicians.  Furthermore through the strategy of 

cooperative learning students have an opportunity to share, putting their ideas into action through 

the means of the group.  These helpful strategies combined together could create an effective 

model for teachers to use when instructing mathematics. Groups would be learning, operating 

with interdependence, practicing and communicating problem solving skills for new concepts 

that gradually encourage students to become responsible for their learning. 
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Literature Review 
 

In the previous section, I addressed the concern of academic performance in a fifth-grade 

mathematics classroom. Their performance raised the question, what is the educational impact 

that journaling would have in mathematics in a cooperative learning environment.  The goal of 

this chapter is to review the literature on this topic and to evaluate the kind of research that is 

already available. The two categories that I researched were literature detailing cooperative 

learning and literature relating to writing in mathematics in order to improve achievement. Each 

group presented specific subcategories that described the benefits of cooperative learning and the 

benefits of writing in mathematics to improve achievement. Cooperative learning is divided into 

two subcategories that address teacher implementation and motivation in the classroom. Using 

writing in mathematics presented two strong subcategories highlighting the benefits of 

assessment, note taking and communication. Each of the categories and subtopics is discussed 

below. 

 
Cooperative Learning-Teacher implementation 

Cooperative learning in the classroom can be beneficial academically and socially if 

implemented correctly. This section addresses the steps and benefits to successfully 

implementing cooperative learning in the classroom. In an article previewing the concern for 

correct implementation of cooperative learning in the classroom, Hennessey and Dionigi (2013) 

expressed the need for teachers to receive adequate training in cooperative learning.  Their article 

focused on the terms of cooperative learning and the way that it functions successfully in the 

classroom.  The collection of data gathered through semi-structured interviews was focused on 

teacher’s understandings of the terms associated with cooperative learning.  Findings reveal that 

teacher’s cooperative learning knowledge was affected by the way that they recognized and 
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managed factors affecting cooperative learning. Factors identified were student age, classroom 

behavior and teacher planning time. They surmised that the pioneering researchers in cooperative 

learning,  David and Rodger Johnson (1994), Spencer Kagan (1994) and Robert Slavin (1989), 

each had slightly different approaches to cooperative learning; however, they did all share the 

same common elements for structuring groups.  

Garrison (2015) highlighted the work of Dr. Spencer Kagan in an article titled Pies in the 

Classroom.  Garrison’s article discussed the necessary elements for cooperative learning. Kagan, 

a former clinical psychologist, professor of psychology and education conducted an exhausting 

amount of research in order to support the belief that, for learning to be cooperative, it must 

contain each of the four principles: (1) positive interdependence (2) individual accountability (3) 

equal participation (4) simultaneous interaction. These four principles are referred to as PIES as 

explained by Garrison (2015).   

Positive interdependence means that the success of one member is contingent on the 

success of all members of the group. An active cooperative group is not just a collection of 

students thrown together for an activity.  According to Slavin (2014), “It is a team composed of 

four diverse students who care about helping one another learn, and about the success of the 

team itself” (p. 23). Teams are best composed when they are a cross-section of the 

class.  According to Garrison (2015) students are seated heterogeneously by skill level.  Content 

such as math is well suited for heterogeneous groups to teach each other. Slavin further asserted 

the most effective learning takes place when students show each other.  

Group members need to be able to operate as a team. Garrison (2015) surmised that 

individual accountability eliminates one student from hiding behind the work of the rest of the 

team. Individual accountability is the essential element most often left out of cooperative 
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learning as indicated by Slavin. Furthermore, individual accountability suggests that, to reach the 

goal, all team members must master the targeted content or skills. Team success depends on the 

hard work and learning of all members. 

 Equal participation ensures that all members are contributing to the team. In the article 

by Garrison (2015), students are actively listening and asking open-ended questions. All students 

in the group have an opportunity to speak and share ideas.  Even if a student is repeating the 

same idea as another student that is acceptable. Cooperative learning allows all students to be 

actively engaged in thinking about the question.  Slavin (2014) stated that in equal participation, 

the purpose of the team is to make sure that all members are learning, not just to get the right 

answers or complete the project. Slavin also concluded that it was important that the teacher let 

the work be challenging and allow the students to do the work and struggle. He went on to 

explain that, if kids instead learn to make appropriate levels of effort and to persist, they will 

build confidence in their ability to improve and learn.   

The final principle of simultaneous interaction is achieved when each member of the 

team is actively working with each other.  Garrison (2015) indicated that cooperative learning 

offers a strategy where students are teaching each other. Cooperative learning also allows people 

to communicate in a large group, which addresses social skills that are not always present in a 

group.  A student may know all the answers but may not have the social skills to enable them to 

answer the questions adequately. Slavin (2014) also expressed the idea that team members need 

to know the way to make good use of the opportunity to work with one another; this means they 

need to learn about, practice, and refine critical interpersonal skills. 

Cooperative learning has been rigorously studied concerning its effect on student 

achievement. In the article by Hennessey and Dionigi (2013), the authors contend that teachers 
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require knowledge of cooperative learning components and terms.  Teachers need to know that 

ways in which these features function, and strategies to implement cooperative learning 

successfully in their classrooms. The four principles indicated in this section are the beginning of 

proper implementation and success with cooperative learning.  Putting the principles into action 

are the steps that determine success. Hennessey and Dionigi examined this research, finding 

substantial evidence suggesting that this structured style of learning is useful in maximizing the 

learning outcomes of a range of students (Gillies, 2003; Johnson & Johnson, 1994; Johnson, 

Johnson & Smith, 2004; Slavin, 1995; Slavin, 1996).  Additionally, in the article, Cooperative 

Learning Structures by Kagan (n.d.) the author established that, “numerous controlled research 

studies are documenting positive results of using Kagan Structures. The average effect size on 

achievement using Kagan Structures is .92, indicating a percentile gain of 31.9. A student 

scoring at the 50th percentile in a traditional classroom would be scoring at the 82nd percentile 

had the teacher used Kagan Structures” (p. 3). Finally, Garrison (2015) surmised that utilizing 

the cooperative learning approach takes no extra time because it does not replace the current 

instructional content; it becomes a strategy for teaching the curriculum. Cooperative learning 

does require correct implementation for success in the classroom.  When each of the four 

principles are implemented and exercised with fidelity, teachers can begin to maximize their 

learning outcomes through this instructional strategy. 

 

Motivation in the classroom 

Some important notes about cooperative learning begin with the theorist who laid the 

groundwork for this successful learning strategy. When communication is at the heart of this 

strategy, and students are working in cooperative groups as opposed to competitive groups, 
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cooperative learning becomes motivational and elicits positive effects academically and socially. 

One of the main ideas of cooperative learning is to taking ownership of learning and 

demonstrate, as a group, knowledge, and understanding of content. Cooperative learning and 

group investigation, which is a form of cooperative learning, are built on the foundation of 

teachings from theorists such as Lev Vygotsky and John Dewey. Vygotsky (1962), a Russian 

teacher and psychologist, expressed that we learn by interacting and communicating with others. 

He studied the ways that social environments influence the learning process of the students. He 

pointed out that learning appears through interactions with peers, teachers, and other experts. 

Teachers can benefit from social learning theories when trying to understand the ways in which 

students learn through learning from each other (Bilen & Tavil, 2015). 

Group investigation, as mentioned before, has the potential to be a powerful form of 

cooperative learning. In an article by Mitchell, Montgomery, Holder, and Stuart (2008), the 

authors expressed that group investigation was rooted in the works of John Dewey and then 

further developed by Herbert, Thelen, and Kurt Lewin. Mitchell, et al. concluded in their article, 

that group investigation offers students the opportunity to take ownership of their learning and 

further demonstrate their knowledge and understanding. When motivating students in 

cooperative groups, learning begins to appear through their interactions with peers, teachers, and 

other experts. Furthermore group investigation offers students the opportunity to take ownership 

of their learning simultaneously building confidence. 

Communication 

An essential component in the success of cooperative learning is the necessity for 

communication. In an article by Bilen and Tavil (2015), the authors discussed the effects of 

cooperative learning strategies on the vocabulary skills of fourth-grade students.  With a 
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cooperative learning approach rather than a traditional teaching method, the emphasis was on the 

importance of communication rather than grammar because student-centered learning was the 

primary concern. Bilen and Tavil concluded that the communicative learning approach is based 

on the interaction between students in a learner-centered classroom environment. Structures, 

which are learning strategies embedded in cooperative learning, make student-centered learning 

easier. Kagan (2011) also pointed out that, “The structures, are flexible, powerful tools which 

make teaching easier and learning more engaging and successful across the range of grades and 

academic content areas” (p. 152). Cooperative learning ensures equal participation and 

communication from all group members.   

Cooperative vs. Competitive 

The importance of a cooperative learning environment versus a competitive learning 

environment all depends on the teacher's ability to monitor and encourage the communication 

and cooperation of the group.  When Bilen and Tavil (2015) investigated whether the learners 

worked cooperatively in the classroom, this cooperation created a positive atmosphere in which 

the student's stress was reduced, and their motivation was increased. They also indicated that 

traditional methods in language teaching are not learner-centered and that these methods created 

a competitive classroom atmosphere for the students (p. 152). Vega and Henderich (2015) 

expressed in an article that there are three different types of cognitive learning styles. Those 

learning styles are cooperative, competitive and individualistic.  Their article discussed the 

benefits of cooperative learning and its impact on student performance, as related to three 

cognitive styles. From this, they were able to indicate the effect of cooperative learning on the 

academic achievement in mathematics and language in fourth-grade students and its relation to 

cognitive learning style. The results suggested that the cooperative learning methodology 
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benefited the academic achievement of the students in mathematics in contrast to the competitive 

and individualist situations. Vega and Henderich concluded that their study provided empirical 

evidence in favor of cooperative learning because the performance of students in mathematics 

was superior in that methodology than in competitive and individualistic methodologies. 

Positive effect 

When communication is at the heart of what motivates the group, and that 

communication is cooperative rather than competitive, the result can be a positive effect. 

Through a series of interviews, Bilen and Tavil (2015) indicated that students had positive 

attitudes towards reading courses in which cooperative learning strategies were implemented. It 

was also found that the cooperative learning experience helped the students improve their 

management, social, and academic skills .Their results revealed that there was a significant 

difference between the control group and the experimental group. According to the results of the 

pre-tests and post-tests, the experimental group developed their skills more quickly during the 

study. It was also found out through the analysis of the writing diaries that the students liked 

cooperative learning. Furthermore, it was also discovered that the experimental group had a 

higher score than the control group. 

Through the study of Bilen and Tavil (2015), it was discovered that cooperative learning 

strategies have a positive effect on students’ vocabulary skills. It was also noted that the 

students’ attitudes towards group work and activities such as Kagan structures changed for the 

better during the study. Regarding the results of the study, it can be claimed that using 

cooperative learning strategies while teaching vocabulary helps the students learn and retain the 

vocabulary words that they learn. The results from Bilen and Tavil’s research showed that 

cooperative learning was effective in developing students’ general writing performance and 
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grammar skills, it also creates a positive learning environment for the students. Mitchell, et al., 

(2008) indicated that this method yields superior student outcomes compared with those 

achieved by peers in classes conducted with the traditional whole-class method (p. 391).  

In an article by Nagel (2007) titled, Moving beyond lecture: Cooperative learning and the 

secondary social studies classroom, the author concludes that both teachers and students alike 

could benefit from using cooperative learning as a strategy to collaborate. He explained the way 

that cooperative learning also promotes academic achievement, increases retention, and vastly 

improves student self-esteem and communication. The evidence indicates that cooperative 

learning can produce significant gains in academic achievement in targeted subject areas. Vega 

and Henderich (2015) claimed their study showed enough evidence that cooperative learning is a 

methodology that has a positive impact on mathematics. Moreover, Vega and Henderich 

concluded that cooperative learning methods not only take advantage of the differences between 

students, they also often require such differences. The group objective in cooperative learning is 

to maximize the whole team learning, motivating students to try harder and obtain better results 

than they would have if they were working separately (Vega & Henderich). Furthermore, Nagel 

(2007) indicated that elementary teachers, by their nature, can incorporate cooperative learning 

elements into their daily lessons and actively engage their students. It can be concluded that 

cooperative learning strategies can help students improve their management, social and academic 

skills.  Cooperative learning also helps promote academic achievement, increases retention of 

instructional content and improves students’ self-esteem and communication. 

Using writing in mathematics to improve achievement  Note Taking 

The next category of literature that needs to be addressed is the issue of whether writing 

in mathematics improves achievement. This can be resolved by looking at the research detailing 
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note taking. Bossé and Faulconer (2008) expressed that students learn mathematics more 

effectively and more deeply when reading and writing is directed at discovering 

mathematics   (p. 8). Bossé and Faulconer stated from previous research that writing in 

mathematics is a learning experience which deepens mathematical understanding and extends 

students thinking and perception (Rose, 1989 p. 9).  One possible way to reach our thinking is 

through note taking.  Makany, Kemp, and Dror (2009) emphasized that taking notes is of utmost 

importance in academic success. Different techniques for note-taking utilize different cognitive 

processes and strategies. When students are note taking in mathematics or any other curriculum, 

Boyle (2011) indicated that learning occurs through three distinct phases. First, students will 

process the new material and determine what is relevant and what is not. Next, students begin 

organizing related content into a reasonable mental representation by creating connections 

between the selected pieces of information. Finally, students begin relating new materials with 

existing knowledge from their long-term memories. If we take these three phases into account, 

we can surmise that taking notes allows the student to be actively involved in the lecture by 

listening for relevant information, rephrasing it, and recording it in notes in a meaningful way 

that connects to the student (Boyle, 2011).  

Most reading takes place from left to right and from top to bottom. Bossé & Faulconer 

(2008) indicated that reading mathematics often differs from other types of reading because, in 

addition to reading left to right and top to bottom, students must also jump around the page to 

connect the text with tables, graphs, and symbols. This process is not always linear, and it cannot 

be assumed that a student who can read other types of text well can read mathematics with the 

same understanding. According to Bossé & Faulconer, reading and writing about math is not the 

same as reading and writing in math. When reading and writing in mathematics takes place, 
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students who have support, opportunities, and encouragement for purposeful writing and reading 

in mathematics classes, have a more concrete grasp of concepts so that they can apply learning to 

other situations. Chang & Ku (2014) surmised through their research that there is substantial 

evidence indicating that note-taking can positively impact reading comprehension, recall, and 

retention of content material. Compared with those taking verbatim notes or notes following the 

order of the text, participants who took summarizing notes involving the transformation of 

textual content performed better on a comprehension task (Hagen, Braasch, & Bråthen, 2012). 

Note-taking techniques and strategies can be successfully implemented into any content area 

curriculum. Chang and Ku surmised, from a cognitive perspective, that students are better able to 

analyze textual information in depth and to distinguish between central concepts and secondary 

ideas.  They are also able to meaningfully integrate reading material with relevant prior 

knowledge during the note-taking process. Consequently, note taking helps students develop 

reasonable outlines of text and better organize information. As a result, this serves as a 

constructive process in reading. It can be concluded that note taking is an important skill and 

strategy in the success of a student’s academics.  Furthermore when students are reading and 

writing in mathematics classes they have a more concrete grasp of concepts.  

Communicating with teacher 

Any teacher would argue that student/teacher communication is a paramount component 

for a successful student. A student’s need to feel comfortable communicating their thoughts and 

processes when attempting to solve complex grade-appropriate content is one of great 

importance. When addressing communicating through writing, the literature focused on 

communicating with the teacher, communicating thought and communicating the process of 

learning. These three categories will be outlined below. 
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Writing allows students to connect with the teacher on a private level that would 

otherwise not be present in the classroom (Baxter, 2008). It is believed by many researchers that 

writing activities are the best means of effective communication between students and teachers 

(Dündar, 2015). Dündar also asserted the importance that students express themselves with the 

notes they take during classes since writing is a crucial way to share mathematical ideas with 

others. In this literature, Kostos and Shin (2010) asserted that journal writing benefits students’ 

mathematical learning because it helps teachers to see the how and why of a student’s 

mathematical thinking. 

Kostos and Shin (2010) indicated that research suggests that the use of math journals 

helps students communicate their mathematical thinking and use mathematical vocabulary more 

frequently.  In return, the teacher was able to use the math journals in order to assess students’ 

mathematical thinking. Dündar (2015) found that when mathematical communication is 

increased in the classroom by writing, students form positive attitudes towards mathematics and 

writing in general. It can be concluded that mathematics journals could be a useful tool to 

communicate the how and why of their thinking, which will enable a teacher to potentially better 

serve the needs of the student. 

Communicating thought 

Students need opportunities to make connections to mathematical instruction.  This can 

be done through writing ideas and thoughts about instruction into a formatted journal. An article 

by Baxter (2008) described writing as being used to support and extend students mathematical 

thinking. Dündar, (2015) believed that integrating writing activities with mathematics could be 

useful for students. Students with excellent mathematical communication could be helpful for the 

teachers as this would give students an opportunity to share their thoughts on mathematics. 
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Baxter asserted that writing prompts at the beginning of a lesson allows students the chance to 

organize their ideas and to think before they speak. Likewise, it would also be useful to pause 

during a lesson and allow a student to write their thoughts and organize their thinking. Through 

this strategy, students and teachers alike have an opportunity to reflect on their learning. Baxter 

concluded that by incorporating writing into mathematics lessons, students have opportunities to 

think quietly, use multiple representations to express their ideas, and build connections with their 

teachers. 

According to Kostos and Shin (2010) students, understanding of the mathematical 

concepts can be communicated in a variety of strategies. Concepts can be communicated orally, 

in writing, pictorial representations and using manipulatives. Through the use of these strategies, 

students should be able to explain their reasoning and to show their mathematical thinking. We 

also know that writing can foster a community in a classroom and because writing is a social act, 

it serves a vehicle for students to learn more about themselves (Urquhart, 2009). Urquhart also 

surmised that teachers realize writing during a math lesson is more than just a way to document 

information; it is also a way to deepen student learning and a tool for helping students gain new 

perspectives. Dündar (2015) stated that encouraging writing activities in mathematics is now 

known to help students in many different areas.  Writing in mathematics is improving awareness, 

connecting previously known material with the current instruction, strengthening comprehension 

and reading skills, encouraging analysis and synthesis, creating student-teacher interaction and 

organizing and sustaining thought. All of these are skills that could improve accuracy and 

achievement in mathematics.  Kostos and Shin (2010) expressed that mathematics journals 

would allow students to convey their knowledge about math concepts in their own words and 

illustrations. Allowing students to contemplate their mathematical thinking through writing and 
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drawing in a mathematics journal would be a comfortable, and non-threatening way to express 

their thinking.  

Baxter (2008) found that writing engages all of the students in the classroom discourse, 

including those who talk and those who are silent. Baxter also noted that, following a discussion, 

writing prompts help to bring closure to instruction. The challenge for teachers is to help all 

students communicate their mathematical thinking. Assignments encourage students to justify, 

explain and create the potential to support and extend the discussion. Kostos and Shin (2010) 

indicated in their research that the use of mathematics journals positively influenced the 

students’ communication of mathematical thinking and the use of math vocabulary.  Kostos and 

Shin concluded, when students write in mathematics, they can use multiple forms of 

representation to demonstrate their mathematical thinking. The use of math journals allows 

students to demonstrate a deeper understanding of mathematical concepts since our 

understanding of any concept evolves and grows with continuous practice. The more students 

communicate their mathematical thinking process, the greater their understanding of math will 

become. The use of a mathematics journal could provide opportunities for students to better 

express their learning outcomes through multiple representations of written text and pictures, and 

better communicate frustrations to teachers. 

Communicating process 

When it comes to the process of communicating mathematics through writing, it has been 

expressed through Herbert and Powell (2016) that Communication is an essential part of 

mathematics, and, for this reason, students need to be provided with instruction on using writing 

to express mathematical ideas (p. 1512). Herbert and Powell found that mathematics writing is a 

combination of mathematics and writing and that it is necessary to understand how students 
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organize mathematics writing. It is important for students to be able to demonstrate their 

mathematical thinking as well as their method of solving a problem (Kostos and Shin, 2010). 

Written communication helps the students become active learners and improve their academic 

achievement because students use language to facilitate their understanding and writing provides 

students with opportunities to communicate what they know and do not know (Kostos and Shin, 

2010). When students write explanations of their work and give examples, teachers can better 

assess student understanding and progress over time. The mathematics journals allowed the 

students opportunities to express their mathematical thinking through pictures and written 

explanations. They also allowed the teacher to carefully observe the ways in which students used 

problem-solving strategies and how they understood vital math concepts. Kostos and Shin 

(2010). 

In conclusion, this literature review suggests that there is a wealth of literature that 

supports cooperative learning in the classroom. Cooperative learning is a strategy that works as 

long as there is proper implementation from the teacher.  Once the classroom is familiar with the 

protocols that allow this strategy to be useful in the classroom the student outcomes have the 

potential to increase.  Cooperative learning also offers the opportunity for peers to motivate each 

other to learn as well as positive motivation from the teacher.  Cooperative learning provides the 

students a means of communicating their thought with each other as well as with the teacher. 

Cooperative learning, when implemented with fidelity, offers a classroom of students that work 

interdependent of each other, encouraging academic growth with a positive effect.  There is also 

an abundance of literature that supports using writing in mathematics to improve achievement. 

Mainly through note taking, writing offers the critical component of communication. Writing in 

mathematics can be as simple as an ongoing dialogue between a teacher and student chronicling 
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the struggles and successes of skill development. When instructional pacing allows students to 

write down their thoughts before, during, and following instruction, students struggle less with 

instructional content as they communicate their ideas into writing. Finally, students use writing 

in mathematics as a way to describe the process of problem-solving.  Although there is an 

abundance of literature supporting the academic improvement of students through cooperative 

learning and through writing in mathematics, there is little to no research supporting the 

academic impact of journaling in mathematics in a cooperative learning environment. Therefore, 

the purpose of the present study is to examine the following primary research question: what is 

the academic impact mathematics journaling will have in a cooperative learning environment?  
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Method 

The previous section addressed the literature related to mathematics journaling in a 

cooperative group. I have expressed concern towards fifth-grade academic performance when it 

comes to mathematics, and I feel journaling in a cooperative group may assist fifth-grade 

students in their success. Their poor performance raised the question, what is the educational 

impact that journaling would have in mathematics in a cooperative learning environment? The 

purpose of my study was to introduce a student-created resource that will help mathematics 

students retain essential terms, concepts, and strategies used to solve upper elementary 

mathematics problems.  Students created a formatted, interactive notebook to record essential 

terms, concepts, and strategies. The interactive notebook is meant to be a resource created by the 

students to address the low academic achievement scores in mathematics.  The formatted, 

interactive notebook could theoretically assist the student in organizing essential terms, recording 

examples of new concepts and identifying and documenting useful strategies when solving 

mathematical problems. According to Urquhart (2009), one of the elements to help students learn 

is to use writing as a tool for learning content material. The overall objective of this project was 

to investigate the potential of the interactive notebook to use as a resource to assist the students 

in improving their academic performance in mathematics. This intervention theoretically could 

help students create a useful resource that would assist them in becoming fluent, having 

knowledge of essential definitions, and useful strategies to improve comprehension of upper 

elementary mathematics.  

 Research Frameworks 

The research interests stated in the above paragraph call for a design that is based on the 

foundations of quantitative research, as defined by Johnson and Christensen (2017).  Through 
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experimental research, I relied on the collection of numerical data of pre- and post-tests, and exit 

ticket assessment scores in order to test my hypothesis. My study began from the hypothesis that 

the use of an interactive notebook will positively impact the students’ academic outcome.  This 

experimental research was conducted in the students’ classroom, as this environment will yield 

the most authentic results. Students used an interactive notebook in order to assess the increase in 

fluency and comprehension on assessment scores. In this research project, the independent 

variable identified was the use of journaling in mathematics in a cooperative group, as this is the 

intended intervention to increase accuracy in the student's scores theoretically.  This identified 

the pre-tests and post-tests as well as the exit tickets as the dependent variable for this project.  

This experiment looked at the quantitative data collected for pre-test, post-test and exit tickets to 

determine if the intervention would positively impact the academic outcome. 

Research Setting and Participants 

Chadwick Bay Public School (CBPS) is located in a section of the city that is 

economically depressed with low income and Section 8 housing. CBPS is a Title 1 school with 

245 students.  Of those 245 students, 115 are male, and 130 are female students. One percent of 

the school is American Indian; three percent is multiracial, five percent is African American, 

16% is Caucasian, and 75% is Hispanic. From that, 79% of the student population is eligible for 

free or reduced lunch, higher than any of the other schools in the district.  

Twenty-six percent of the students are English language learners. Five percent of the 

students have a disability, and 91% of the students are economically disadvantaged. CBPS has an 

annual attendance rate of 94%. Given the fact that CBPS is located in an economically depressed 

area of the city, this particular area experiences a lot of drug and domestic related crimes. As a 

result, there is a significant amount of trauma-induced anxiety and stress within the given student 



MATHEMATICS JOURNALING IN COOPERATIVE GROUPS 25  

population. There is a fair amount of parental support from the community, but there are a lot of 

single parents working second and third shifts in order to make enough money to make ends 

meet.  As result, students are left with relatives, grandparents or family friends while their parent 

is working. 

The layout of the room is on the second floor of the building. There are a total of 7 

desktop computers in the room.  One is exclusively for the teacher and the other 6 for the 

students. There is also a projector connected to my computer that allows me to project lessons 

onto the whiteboard. My classroom model is designed to facilitate whole and small group 

instruction, peer-to-peer tutoring as well as independent learning.  The arrangement of the seats 

allows for minimal visual obstructions for students and close proximity for both whole and small 

group instruction for myself.   

Twenty-one students from my own classroom chose to participate in this 

intervention.  Each student was given the same composition book to record definitions, concepts 

and multiple strategies learned each day during instruction in mathematics. Students were given 

a pre-test, daily exit tickets, and a post-test at the end of the experiment to track the data. 

Students participating were a representative sample of the population and were part of my daily 

mathematics instruction and were chosen due in order to fit the needs of the study.   

Data Collection 

The principal data collection for this proposed study was a One-Group Pre-test-Post-test 

design as introduced by Johnson and Christensen (2017).  According to Johnson and 

Christensen, this particular design is defined as a group of participants that are administered a 

post-test as a single group after they have been pre-tested and given an experimental treatment. 

At the beginning of the math module, students were given a pre-assessment of the material in 
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order to identify prior knowledge of the content.  In the fifth-grade mathematics class, 

heterogeneous cooperative groups have 33 mathematics lessons in the Grade 5 Module 4 

workbook. The module is broken into eight topics as stated below: 

1. Line plot and fraction measurement 

2. Fractions as division 

3. Multiplication of a whole number by a fraction 

4. Fraction expression and word problems 

5. Multiplication of a fraction by fraction 

6. Multiplication with fraction and decimals as scaling and word problems 

7. The division of fractions and decimal fractions 

8. Interpretation of numerical expressions.  

There was an exit ticket for each lesson, a Mid Module Assessment at the end of Lesson 12 and 

an End of the Module Assessment at the completion of the module.  Students worked through 

Lessons 1 through 12 without the interactive notebook in order to create a baseline of work 

without the interactive notebook.  The students were introduced to the interactive notebook 

during the period in which they completed Lessons 13 through 33. This helped to provide data of 

the students without the interactive notebook and data of the students with the interactive 

notebook.  

The interactive notebook was an organized composition book students kept during the 

experimental period in order to record notes from each of the lessons, essential vocabulary and 

definitions, and visual representation of strategies used to solve problems. This notebook was a 

living document that continuously grew with the addition of new material each day.  This was 

conceived of as a resource the students could use to refer back to at any time. 
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Directly following the completion of the module, after a day of reviewing classroom 

content, there was a post-assessment administered in order to determine the amount of 

information that the students had retained. At the completion of each lesson, students were given 

an exit ticket as a formative assessment in order to track their learning as the class progressed 

through the module lessons.  The primary purpose of this assessment strategy was to track the 

students’ comprehension of math terms, concepts, and strategies. Through the use of formative 

assessments and exit tickets from each lesson, I was able to assess the causality between the 

variables in order to see if the math journaling had a significant effect on students’ test scores.  

Data analysis 

In the data analysis phase, I compiled the data collected from the pre-test-post-test design 

and displayed the results in a graph.  The graph indicated the following features from the data: 

(1) Central tendency 

(2) Variability 

Pre-test scores were collected and recorded in order to analyze the students’ growth or lack of 

growth over the course of one module learned in mathematics instruction. Exit tickets were 

aligned with each student in order to help display the potential growth of any particular student 

over the course of the research period. This data were then be compared to the students’ entries 

in their interactive mathematics journals in order to determine the level of engagement.  Pre-test, 

post-test and exit tickets were scored using the Engage New York Rubric located in the Fifth 

Grade Teacher's manual from New York State Education Department NYSED (2012).  A score 

of 1-4 was assigned to each problem of the pre- and post-tests according to the rubric criteria. 

Then a percentage was assigned to the grade.  Exit tickets were graded using a score of 1-4. 
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 Over the duration of the module, students kept track of their mathematics notes in an 

interactive mathematics journal.  In the back of this journal was a section dedicated to the 

glossary of mathematics terms. In the front of this journal was a section dedicated to a table of 

contents where the student labeled the content on each page. Each page of the journal was 

numbered for quick reference. This information of mathematical comprehension was then 

quantized through exit tickets and a post-test assessment. 

Conclusion 

According to Urquhart (2009), students write to keep ongoing records of what they are 

doing and learning in order to document new knowledge.  Students write to solve mathematics 

problems, describe learning processes, and explain mathematical ideas because retelling new 

information is an excellent strategy for comprehension.  Data collected over the course of the 

project revealed whether the mathematics journal is beneficial to students or has a minimal 

impact on the academic performance of the students.  This was reflected throughout the project 

as the students were given an exit ticket following each lesson to assess their understanding of 

the lesson content.  At the duration of the project, the students had created a resource that could 

potentially be used to communicate their understanding of the Mathematics Module through 

writing. Regardless of the results, students hopefully had an opportunity to understand and apply 

their new knowledge of mathematics skills. 

In the following section, I will review the results from my study of the impact of 

Interactive Mathematics Journals in a cooperative learning environment.  I will preview the 

result from the pretest and posttest of the Mid Module assessment taken during the baseline 

phase of this project.  I will also preview the pretest and posttest results taken from the End of 

the Module Assessment during the intervention phase of this project.  Finally I preview the 
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results of the exit ticket data from both the baseline phase and the intervention phase of this 

study. 
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Results 

Introduction 
The previous section addressed the methods taken to implement this research project.  I 

previously indicated that my design was based on the foundations of quantitative research.  My 

experimental study hypothesized that the use of an interactive notebook would positively impact 

the student's academic outcome. I identified that the independent variable would be the use of 

journaling in mathematics in a cooperative group.  This experiment collected the quantitative 

data from pre-test, post-test and exit tickets to determine the academic outcome. Data collection 

was obtained through a One-Group Pretest-Posttest design  

 The effects of the interactive mathematics journal in a cooperative group will be 

expressed throughout this chapter. The initial baseline phase of this project was comprised of a 

pre-test of the Mid Module Assessment, 12 mathematics lessons with 12 exit tickets, and the 

post-test of the Mid Module assessment. Students were placed in groups of two with no strategic 

placement of their seating. Pre-assessment data was graded on a 4 point rubric per problem 

which was created by the New York State Education Department available through Engage New 

York. There was a total of 6 problems which allowed for students to receive a possible 24 points 

on the assessment.  At the conclusion of the pre-assessment, 74% of the student scored less than 

12 out of 24 with the highest grade being 18 out of 24, the lowest being 6 out of 24 and the mean 

of the assessment was 9.1 points.  

 Each of the exit tickets during the baseline phase was scored on a 4 point rubric. The 

average exit ticket score for the class during the baseline phase of the first 12 lessons was 1.99 

with a range of the highest score as a 2.47 and the lowest being a score of 1.53 points. Following 

the first 12 lessons, the students were assessed again with the same Mid Module Assessment as 

was given at the beginning of the baseline phase. Without the intervention, the students increased 
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their average to a total of 13.5 points with the range of the lowest score being 6 points and the 

highest score being 22 points.  This was an increase of 4.4 points from the pre mid-module 

assessment to the post mid-module assessment. The data from the Pre-Mid Module Assessment 

compared to the Post Mid Module Assessment can be seen in Table 1a and Table 1b. 

    Following the Mid Module Assessment students were placed into Heterogeneous 

cooperative groups.  Each student was given a 100-page composition book.  Each composition 

book was then formatted with each of the 100 pages numbered.  The first five pages of the 

interactive mathematics journal were assigned to the table of contents, and the last 10 pages of 

the interactive mathematics journal were allocated to the glossary. The remaining 85 pages were 

dedicated to recording and processing the notes from each lesson of instruction.   

Notes from each lesson included three examples as possible strategies for solving 

problems.  Lessons were delivered with a gradual release strategy such as “I do,” “We do,” “You 

do.”  During the “We do” phase of the gradual release, students were encouraged to use their 

cooperative groups to facilitate discussions to support problem-solving.  Students tracked steps 

in their Interactive Mathematics journal.  The journal then became a resource to assist in the 

“You do” phase of instruction. Finally, students use their interactive Mathematics Journal to 

complete the Exit ticket.  

Students were apprehensive at the beginning of the intervention as they perceived the 

Interactive Mathematics Journals as an additional step to solving problems during instruction. By 

the third lesson of the intervention, or Lesson 15, students became accustomed to the schedule of 

taking out the Interactive Mathematics Journal and writing the learning objective in the table of 

contents at the beginning of each lesson.  As the students started using the Interactive 

mathematics journal to solve problems on the exit tickets, exit ticket scores began to increase.  
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 During the intervention phase of this research, students were given a Pre-End of the 

Module Assessment, 21 mathematics lessons with 21 exit tickets and a Post End of the Module 

Assessment. During the 21 lessons, the average exit ticket score was 2.7 points out of 4 with a 

range of the highest being a score of 3.21 and the lowest being a score of 1.95.  This is an 

increase of 0.67 points from the baseline average of 1.99 on exit tickets. This gradual increase in 

exit ticket scores can be seen in Table 2. 

The Pre-End of the Module assessment was scored out of a total of 28 possible points. 

The class average on the Pre-End of the Module assessment was 11.3 with a range of the highest 

score being a 21 out of 28 possible points and the lowest score is 7 out of 28 possible 

points.  Following the intervention, students were given the Post-End of the Module assessment 

identical to the Pre-assessment, and the students averaged 19.3 points out of a possible 28 with 

the range being the highest score of 27 points out of a possible 28 and the lowest being 14 out of 

a possible 28 points. This is an increase of 8 points from the Pre-End of the module assessment 

to the Post-End of the Module assessment.   

When comparing the baseline assessment improvement data to the intervention 

assessment improvement data, there was an increase in scores.  Baseline data indicated that 

students increased their assessment scores by 4.4 points from the Pre-Mid Module assessment to 

the Post-Mid Module assessment.   Students increased their scores by 8 points from the Pre-End 

of the Module assessment to the Post-End of the Module assessment. The increase indicates that 

there is a definite academic impact when students use an interactive mathematics journal when 

working in cooperative groups.  

When examining the data, there was one student who improved there exit ticket score by 

0.01 to 0.25 points from the baseline phase to the intervention phase.  There was a total of two 
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students who improved there exit ticket score by 0.26-0.50 points from the baseline phase to the 

intervention phase.  There was a total of 11 students who improved there exit ticket score by 

0.51- 0.75 points from the baseline phase to the intervention phase. Finally, there was a total of 5 

students who improved there exit ticket score by greater than 0.76 points from the baseline phase 

to the intervention phase of the study. 

    There were five students whose data indicates minimal improvement from the 

baseline.  Two of the five students are English Language Learners (ELL) and struggled with the 

language barrier during instruction. Each of the ELL students was placed with a bilingual student 

in cooperative groups to help assist with language barriers during cooperative groups work. Two 

other students are currently placed in an Academic Intervention Services to improve their 

reading and comprehension skills.  The remaining student has problems with chronic 

absenteeism which impact the ability to stay current with their interactive mathematics Journal 

and instruction of new skills.  

The following tables below represent the data collected during the baseline and 

intervention phase of this project. Table 1a. represents the difference in scores from the pre-

assessment of the Mid Module Assessment to the post assessment of the Mid Module 

Assessment.  The line with the lower values represent the pretest and the line with the higher 

values represents the post test of the Mid Module Assessment during the baseline phase. The 

vertical axis represent a total of 24 points possible on the pre and post assessment. Table 1b 

represents the difference in scores from the pretest of the End of the Module Assessment to the 

posttest of the End of the Module Assessment during the intervention phase.  Table1b shows a 

more significant gap between the pretest to the post test than the baseline phase. Table 1b 

indicates the participants on the horizontal axis and the number of possible points on the vertical 
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axis. Table 2 indicates the gradual increase in Exit Tickets during the duration of this project.  A 

4 point scoring system is indicated on vertical axis. 
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Discussion 

The previous section addressed the results of the baseline phase and the intervention 

phase of this study.  The results from the baseline to the conclusion of the intervention phase 

indicated that journaling in mathematics in a cooperative learning environment does impact 

academic performance.  As I stated in the previous chapter, the student's Exit Tickets and End of 

the Module Assessment scores increased as a result of using the interactive mathematics 

notebooks in their cooperative groups. In the following section I will discuss the significance of 

the academic impact mathematics journaling will have in a cooperative learning environment. 

Significance 

Before the intervention students increased their Pre-Test of the Mid module assessment to 

the Post- Test of the Mid Module assessment by an average 4.4 points. When the intervention 

was added to the daily instruction students increased their pre and post-assessment scores from 

4.4 points to 8 points. Before the intervention, baseline exit ticket average was 1.99 with the 

highest class average exit ticket score being a 2.53 and the lowest being a score of 1.53. At the 

conclusion of the intervention the exit ticket class average score 2.66, with the highest exit ticket 

average being a 3.21 and the lowest being a 1.95.  The student's averages indicate a positive 

increase of 0.67 points on the class average exit ticket score.  The results are consistent with an 

article addressing the effects of writing on mathematical success.  Dündar (2016) cited that 

writing activities in mathematics, help students in many areas, including awareness, making 

connections with previously-learned information, strengthening reading and communication 

skills, encouraging analysis and synthesis, and organizing and sustaining thoughts.  

In addition to the success of the Interactive Mathematics Journal is the use of cooperative 

groups while using the Interactive Mathematics Journals.  Before the intervention phase, students 
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were seated in pairs with no strategic placement of students. At the beginning of the intervention 

phase, students were placed in heterogeneous cooperative groups.  Through the course of the 

intervention, students worked in their cooperative groups to solve problems during Instruction. 

As stated in the results section lessons were delivered with a gradual release strategy such as “I 

do,” “We do,” “You do.”  During the “We do” phase of the gradual release, students were 

encouraged to use their cooperative groups to facilitate discussions to support problem-solving. 

Data indicates that the cooperative groups had a positive effect on the academic success. This is 

further supported by Nagel (2007) who asserted that research evidence is clear that cooperative 

learning can yield significant gains in academic achievement in the targeted curriculum area. 

This is also supported by the current findings which show academic gains in both pre and post-

assessment scores as well as the increase in daily exit ticket scores. These current findings extend 

the external validity of the use of cooperative groups in the classroom as well as the use of 

journaling in mathematics to a new student population, and geographical location.  

These findings assert that there is a positive academic impact when students use 

mathematics journals in a cooperative learning environment. This indicates a functional 

relationship between the use of Interactive Mathematics Journals and the Pre and Post 

Assessment scores.  This also shows a functional relationship between cooperative learning 

groups and Pre and Post assessment data.  When the students did not use the Interactive 

Mathematics Journals, and they were not assigned a cooperative group, there was only a 4.4 

point increase from the Pretest to the Posttest.  When the students were able to use the Interactive 

Mathematics Journals to track their learning, and the students were placed strategically in 

cooperative groups there was a significant increase from the pretest score to the post-test score.  
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Positive Impact of Cooperative Learning. 

It is important to note the positive impact cooperative learning had on this project. The 

success of cooperative groups relies heavily on the interaction between the group members.  In 

an article addressing the placement of groups members in a cooperative group, it was discovered 

by Slavin (2014) that when a team is composed of four diverse students who care about helping 

one another learn, and the success of the team, or groups, are more successful. Teams are best 

composed when they are a cross-section of the class. Garrison (2015) indicated that cooperative 

learning offers a strategy where students are teaching each other. As stated earlier in this project, 

Hennessey and Dionigi (2013) found substantial evidence suggesting that cooperative learning 

was useful in maximizing the learning outcomes of a wide range of students.  This evidence is 

further supported by the recent finding of this project that shows the positive impact cooperative 

groups had when writing in an Interactive Mathematics Journals.  The data indicated an increase 

in pre-post test scores from the Mid Module Assessment to the pre-post test scores of the End of 

the Module Assessment.  Exit ticket scores also increased over the duration of the project further 

indicating a positive impact from the cooperative groups.   

Cooperative learning promotes academic achievement, increases retention, and vastly 

improves student self-esteem and communication according to Nagel (2007).  These gains can 

also be supported by the current findings which are indicated through the pretest, posttest, and 

exit ticket data. Mitchell, Montgomery, Holder, and Stuart (2008), also suggested that this 

method yields superior student outcomes compared with those achieved by peers in classes 

conducted with the traditional whole-class method. Utilizing the cooperative learning approach 

does not take any extra time because it does not replace the current content; it just becomes a 

strategy for teaching the curriculum. (Garrison, 2015). This is further supported by the current 
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findings as there was no extra work to be completed, just writing down strategies to increase 

their problem-solving skills. This project consisted of a baseline and intervention phase, which 

revealed an increase in assessments from the baseline phase of the project through the 

intervention phase. 

Positive Impact of Journaling in Mathematics  

It is important to note the positive impact Interactive Mathematics Journal had on this 

project. Chang and Ku (2014) expressed that there is substantial evidence indicating that note-

taking can positively impact reading comprehension and retention of content material. Current 

findings expressed a trend line of positive growth in exit ticket data, indicating the positive 

impact Interactive Mathematics Journals had on the students. Bossé and Faulconer (2008) 

surmised that students learn mathematics more effectively when reading and writing is directed 

at discovering mathematics.  As the Interactive Mathematics Journals were directed at 

discovering multiple strategies to problem-solving in mathematics, the increase in exit ticket 

scores would suggest the positive impact they had on student gains.  

Written communication helps the students to become active learners and to improve their 

academic achievement as indicated in the current findings.  As students are using their 

Interactive Mathematics Journals to facilitate their understanding, their writing provides them 

with opportunities to communicate what they know and do not know. These findings support 

Kostos and Shin (2010), as they expressed that written communication could help the students 

improve their academic achievement. Furthermore, students could use writing to facilitate their 

understanding of what they know. 

When looking at the results of this project, there are five students who did not succeed at 

the same rate as other students.  Those students had extra factors that affected the outcome of 
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their results.  Two of the five students are English Language Learners (ELL).  These students 

struggled with the translation of language during the lesson, and this did not grasp concepts as 

concretely as the rest of the class.  Two other students of the five, are currently receiving 

Academic Intervention Services as an intervention to improve their reading and comprehension.  

The final student out of the five students struggles with attendance and has been identified as a 

student who suffers from chronic absenteeism. Each of these factors played a significant role in 

the learning outcomes of each of these students. 

Limitations  

The results of this project are limited because the teacher served as the investigator, 

primary data collector, and evaluator.  Due to the time of the intervention and the length of this 

project, it was not feasible to have extra personnel available for this project. This school is settled 

in an urban setting that is located in a section of the city that is economically depressed with low 

income and section 8 housing. Seventy-nine percent of the student population is eligible for free 

or reduced lunch, higher than any of the other schools in the district. The achievement and 

developing levels of the classroom range from first grade reader to seventh grade reader, as well 

as first grade mathematics to Eighth grade mathematics. Budgetary restriction limit the amount 

of help available to conduct a research project such as this one. 

Future Investigation 

Future researchers should use independently-trained data collectors to ensure inter-rater 

reliability.  Furthermore, it would be a good idea to follow the success of each of these 

independent variables and compare the data to find out if they are interdependent of each other. 

In conclusion, this study examined the academic impact that journaling in mathematics 

would have in a cooperative learning environment on a fifth-grade math classroom in an urban 
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school district in Western New York.  In addition to the gradual increase in Exit tickets 

throughout the project, there was a considerable increase in data from the pretest of the End of 

the Module Assessment to the posttest of the End of the Module Assessment. This increase has 

proven that journaling in mathematics in a cooperative learning environment can have a positive 

effect on their academic performance. There is much more work to do to format the mathematics 

journal and the assistance of extra help when testing and translating data. It is also important to 

consider if the results yielded from this project could be duplicated in another school 

district.  This intervention does help students improve their academic outcomes and should be 

considered as a possible intervention for struggling mathematics students. It is also important to 

consider that we not scrap the method of teaching math.  Instead let’s look at ways we can make 

it more relatable to the students we are teaching. As core curriculums seem to evolve, so do the 

interests of our students. Let’s pause for a moment and consider, do we need to change the 

content or do we need to change the way we as teachers deliver the content. 
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Appendices 

 
Appendix A: Assent Form 
 
Student Assent 

TITLE OF RESEARCH: What is the academic Impact of Journaling in Mathematics in a 

Cooperative Learning Environment? 

INVESTIGATOR:     Taylor Bankowski          

SCHOOL:                       Dunkirk School #3 

The investigators named above are doing a research study. 

These are some things I want you to know about research studies: 

You are being asked to be in a research project. This is a way to test ideas. This helps Mr. 

Thompson learn new things. It is your choice whether or not you want to be a part of this project. 

You can say Yes or No.  Whatever you decide is OK. You will still be part of the class and the 

project, Mr. Thompson just won't include any of your scores in the project. 

Why are you being asked to be in this research project? 

You are being asked to be in the project because you are an important part of Mr. Thompson’s 

fifth grade class. 

What is the project about? 

The reason Mr. Thompson is doing this study is he want to know if working in small groups and 

keeping a math journal will help you do better on your module assessments. 

What will happen during this study? 

Each day he will ask that you keep track of the math lesson examples in you own math journal. 

You will be able to use the math journal to complete your homework.  Each of your names will 

be kept confidential or private. You will be completing Exit Tickets, as usual, and I will collect 

the exit tickets and record the grades. 

 What are the good things that might happen? 

People may have good things happen to them because they are using this math strategy to help 

them.  These are called “benefits.”  The benefits to this study is you may improve your math 

grade 

What if I don’t want to be in this study? 

You do not have to be in the study if you do not want to.                                 . 
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Who should I ask if I have any questions? 

If you have any questions about this study, you or your parents can call Mr. Thompson any time 

after 3pm at 716-679-5453. 

Do I have to be in the study? 

No, you do not have to be in the study. Even if you say yes now, you can change your mind 

later.  It is up to you. No one will be mad at you if you don’t want to do this.  You will still be 

keeping a math journal, Mr. Thompson just won't include your information in his project 

Signatures 

Before deciding if you want to be a part of this study do you have any questions? You can also 

ask questions during the time you are in the study. 

If you sign your name below, it means that you agree to take part in this project. 

Your Name (Printed) _________________________ 

Age_____________________________________ 

Your Signature___________________________________________   Date____________   

Signature of Person Obtaining Consent_________________________ Date____________ 
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Appendix B: Consent Form 

Informed Consent 

Protocol Title: What is the academic Impact of Journaling in Mathematics in a 

Cooperative Learning Environment? 

Please read this consent document carefully before you decide to have your child participate in 

this study. 

Purpose of the research study:  

 To study the academic impact mathematics journaling has in a cooperative learning 

environment. The investigator of this study will distribute interactive mathematics 

journals to students to use as a resource to record key mathematical vocabulary, as well as 

multiple strategies used to solve mathematics problems from the identified mathematics 

module. Participants will be given a pre-assessment, exit tickets, and a post assessment to 

track their learning. 

What your child will be asked to do in the study:  

Complete a pre-assessment prior to the introduction of the New York State Common 

Core Mathematics Curriculum from Module 5.  Complete an exit ticket at the end of each 

lesson and complete a post assessment at the conclusion of the New York State Common 

Core Mathematics Curriculum from Module 5.  

Time Required:  

The time required to complete the New York State Common Core Mathematics 

Curriculum from Module 5 will take approximately 6 weeks, with the pre-assessment, 

exit tickets and post-assessment. 

Compensation:  

There is no compensation for participating in the study.  

Confidentiality:  

The identity of your child will be kept confidential to the extent provided by the law. 

Participant’s names will be assigned a number and pre-assessment, exit tickets and post-

assessments data will only be shared with the participant.  

Voluntary participation:  

Your child’s participation in this study is completely voluntary. There is no penalty for not 

participating.  
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Right to withdraw from the study:  

You have the right to withdraw your child from the study at any time without 

consequence. Data collected as a result of assessments does not have to be recorded. 

Potential Benefits and Risks:  

This investigation will add to the research and experiences of mathematics journaling in a 

cooperative learning environment. It is possible that the journals and assessments could 

serve as a means of reflection on the data gathered to create new strategies for student 

academic success in mathematics. Connections could potentially be made between the 

use of the journals and the assessments to increase academic performance in 

mathematics. Following this investigation, participants will be allowed to continue to use 

the learned strategies to help improve on the comprehension of mathematics concepts. 

Only journals and assessments relevant to the research question will be used in the final 

research paper.  

Whom to contact if you have questions about the study:  

Michael Thompson fifth grade teacher Dunkirk School #3 

 thom9068@fredonia.edu  

mthompson@dunkirk.wnyric.org 

Whom to contact about your rights as a research participant in the study:  

 Dr. Judith Horowitz 

 Associate Provost for Graduate Studies, Sponsored Research and Faculty Development 

 Maytum Hall 805 

 Judith.horowitz@fredonia.edu 

 (716) 673-4708 

I have read the procedure outlined above. I voluntarily agree to participate 
in this study and have received a copy of this description.  

________________________________   ____________________ 

Participant’s signature     Date 

________________________________   ____________________ 

Principal investigator's signatures     Date 
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Appendix C: IRB Human Subjects Approval 
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Appendix D: Citi Human Subjects Training 
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