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ABSTRACT 
 
 
 

PATEAKIA LACHELLE IVORY  
MIDDLE GRADES MATHEMATICS ENGAGEMENT: HOW ACTION RESEARCH 
INFORMS WHAT COUNTS 
Under the direction of KAREN SWANSON, Ed.D.  
 
 
 The purpose of the study was to examine how action research informs 

instructional changes that need to take place in the middle grades mathematics classroom. 

There is a need for an increase in engagement in middle grades mathematics by educators 

being critically reflective of their instructional practices. The research question addressed 

in this study: How do I systematically reflect upon and change my mathematic 

instructional design through the process of action research?  

The qualitative methodology for this study was implemented through the process 

of action research. The researcher used daily journal reflections, student conversations, 

weekly lesson plan feedback, and achievement data to inform instructional changes 

grounded in constructivism within each round of data collection. Qualitative data analysis 

indicated that the action research process promotes reflection that shows critical 

instructional changes that may be hidden behind a teacher’s daily routine of instruction. 

Data also present the need for challenging work for high achieving students to promote 

engagement, confidence, independence, and persistence. Action research is critical to 

educators’ instructional practices because instructional design should morph to meet the 

needs of learners. Recommendations for future research include increasing low-ability
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 student engagement, creating mindful engagement conversations with low-ability 

students, and implementing engagement strategies to promote grade-level content 

understanding for low-ability students. The researcher hoped to provide insight on the 

importance of incorporating action research into daily instructional practices to meet the 

needs of all learners.
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CHAPTER 1 

INTRODUCTION 

 Imagine a pianist trying to fine tune his grand piano. The pianist must be sure that 

each piano string produces the clearest note appropriate to the key. The pianist uses 

quality tools and musical expertise to listen for the perfect tune by ear. After each 

attempt, he tunes each string by turning the lever ever so slightly to the left or right and 

listens for perfection. It takes the patience and reflection of the pianist to make the 

smallest of adjustments to his grand piano. After multiple rounds of careful listening and 

manipulating the tuning lever, the velvety rich sound of the exact note fills the room. The 

pianist knows that this process is essential to the preservation of the piano and the music 

it presents. Each key has its own tuning needs that must be carefully treated and 

intentionally remedied so the piano can produce music to its fullest potential.  

When I think of the pianist trying to fine tune his piano, I think about teachers 

trying to make sure that their students have every opportunity for success. Teachers fine 

tune our instructional practices and reflect on the outcomes to promote meaningful 

learning in our classrooms. The drop in mathematics engagement among middle grades 

students has demands for teachers to fine tune their instruction just as the pianist fine 

tunes the strings of his grand piano.  

Middle grades students are not engaging in mathematics as much as teachers hope 

they would be (Ryan, 2000). There is a need for a change in the instructional practices for 

adolescents. Teachers have to take a step back and realize that our students are not who
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 they were years ago, they are fundamentally different and student engagement is 

suffering because of this oversight by educators (Ryan, 2000). Academic achievement in 

middle grades mathematics is built upon high levels of engagement (Attard, 2013; 

Fredricks et al., 2016; Laet et al., 2015). While reading difficulties and learning 

disabilities play a big role in mathematic achievement and understanding, motivation and 

engagement are becoming the large implications of mathematics achievement in the 

classroom (Sparks, 2014).  As a classroom teacher I have always made the assumption 

that students do not do well in academic areas because they do not understand the content 

or because they have something hindering the learning process. When I first started 

teaching, I did not consider the importance of making sure that engagement and 

motivation were key factors in my mathematics classroom.  

Today, teachers still struggle to keep students engaged in the middle grades 

mathematics classroom. Middle grades students are between the ages of 11 to 14. Ryan 

(2000) mentions that keeping middle grades students engaged in mathematics is a 

difficult task if the instructional practices are not appropriate for the students. Early, 

Rogge, and Deci (2014) state that mathematics should be meaningful and authentic to 

ensure students are engaged and that achievement growth is possible. I have come to 

realize that no matter how well I think I have designed my lessons; if the students are not 

engaged then I am missing the point of teaching. I want my students to have a true 

understanding of the mathematics task that they are working through. I know that I need 

to find a way to ensure that my students are engaged during our mathematics class to 

enhance a depth of learning. 
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Statement of the Problem 

 I want my students to have meaningful mathematics experiences. My instructional 

practices have not always been research based, but they have been what I intuitively think 

are “good” lessons. I wanted to make changes in my instructional practices to meet the 

needs of my students. My teaching practices reflected my epistemology, the knowledge 

that I felt has most worth. Therefore, in order to improve my instructional practices to 

increase engagement, I had to be honest with myself about what is going on in my 

classroom that needed to be corrected.  

Engaging students in the classroom has become an emerging conversation in the 

middle grades education (Li & Lerner, 2013). Low levels of engagement generate 

concern for educators (Attard, 2013). Instructional change is needed to increase 

engagement in the middle grades. Systematic, research-based change can happen through 

action research. Action research is combining knowledge of practice and new research to 

make a positive educational change (Phillips & Carr, 2014).  Educators can use action 

research to reflect upon and modify their instructional practices to improve the 

engagement levels of students. Many factors can influence student engagement in 

mathematics, and when the classroom environment is fit for instruction and quality 

engagement, students are more likely to be ready to solve difficult problems and tasks 

(Martin & Rimm-Kaufman, 2015). I can accomplish this high level of engagement task 

by being reflective and by basing planning and classroom instruction on the needs of my 

students through the action research process (Phillips & Carr, 2014). 
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Theoretical Framework 

 The theoretical framework that I used for this study is constructivism. 

Constructivism is using prior knowledge and new knowledge acquired from social 

situations to build understanding of new concepts (Denton, 2012; Saragih & Napitupulu, 

2015; Vygotsky, 1979). I find that having a constructivist classroom allows for students 

to use one another to learn new things, and the middle grades classroom can be a social 

learning environment (Gningue, Peach, & Schroder, 2013). Students work together in the 

constructivist classroom within collaborative groups (Schunk, 2012). Constructivism was 

an important component to this study because the students worked together to solve the 

math modules. I wanted to design modules that encouraged students to have meaningful 

discussions and to truly understand the concepts being taught. The students can connect 

their own personal experiences into the learning setting to help promote understanding 

(Schunk, 2012).  

Purpose 

 The purpose of this study was to use the action research process to investigate and 

design lesson plans to promote engagement in the middle grades mathematics classroom. 

I reflected through journaling and note taking about my teaching practices and used 

student grades and conversations to make immediate instructional changes to better meet 

the needs of my students.  

 By completing this action research study, I hoped to improve my instructional 

practices in order to promote engagement in my mathematics classroom. I wanted to 

ensure that my students were getting the best instruction that I could provide. My purpose 

for this study was to improve engagement in my mathematics classroom, however, as 
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engagement increases, academic achievement should also increase (Saragih & 

Napitupulu, 2015). 

Research Question 

The following research question was investigated throughout this action research 

study:  

How do I systematically reflect upon and change my mathematic instructional 

design through the process of action research? 

Definition of Key Terms 

     Action Research: Action research is an inquiry based process in which the researcher 

is the participant in the study and the researcher is conducting the research within their 

current organization or community. The researcher is only conducting research on 

themselves (Herr & Anderson, 2015).           

   Constructivism: The theoretical framework in which students use previous experiences 

and the experiences of one another to build new knowledge (Vygotsky, 1979).    

     Collaborative Groups: Collaborative groups are groups in which the students are 

making observations and conclusions together to solve a task or problem. 

    Engagement: Engagement encompasses may aspects of learning such as motivation 

and attitude towards learning, the behavior during learning time, and emotions during 

learning (Fredricks, 2016). 

     Georgia Standards of Excellence: The Georgia Standards of Excellence are the 

standards that Georgia teachers must follow. The Standards of Excellence contain the 

content that must be taught in each subject. The standards were revised in March of 2015 

for Mathematics (GADOE, 2016).  
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     Middle Grades: Middle grades is the range in schooling in which the students are in 

fourth through eighth grades or ages 11 through 14 (Ryan, 2000).  

     Student-centered Learning: Student-centered learning is an instructional practice 

based on constructivism. The students are the leaders of their learning and the teacher is 

the facilitator in the classroom. The students are finding the content, while the teacher 

provides the material needed to find the content (Gningue, Peach, & Schroder, 2013).  

Assumptions 

 The following assumptions were made for this study: 

• I will be able to make changes to my instructional practices based on my 

observations, grades, and conversations that I have with my students. They 

will be able to discern whether or not they are engaged in their lessons. 

• The students will be able to work in collaborative groups during the 

mathematics lesson successfully. I will be able to put the students in their 

groups and they can work together to complete their math modules 

without me having to intervene excessively.  

Limitations 

I was the participant and the researcher in this study. Therefore, the data and 

results may not be generalizable to other teachers. 

Description of Sample 

 I have been teaching for nine years. I have taught second grade for five years, 

third grade for one year, and fifth grade for three years. I was a fifth grade teacher at a 

Title 1 school in a suburb in a southeastern state. The school was a Title 1 school because 

44.62% of the students receive free or reduced lunch.  
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 I collected data for this study during the fall semester of the 2016-2017 school 

year. The mathematics units that I taught during this study was order of operations, place 

value of decimals, multiplication of whole numbers up to the hundreds place, and 

division of whole numbers up to the hundreds place. The units taught were implemented 

from the Georgia Standards of Excellence. 

Summary 

 This study showed the importance of using the process of action research to 

design instructional practices to promote engagement in the middle grades mathematics 

classroom. The next chapter is a synthesis of literature that demonstrates previous studies 

that support this study. Chapter two includes constructivism, middle grades engagement, 

middle school philosophy, instructional practices, and using action research as an 

educator. In chapters three through five, I discussed the qualitative methods of action 

research of this study, the data collection and analysis of this study, and lastly, the 

findings of this study.   
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CHAPTER 2 

REVIEW OF LITERATURE 

 The show and tell pedagogical approach to teaching mathematics has remained 

popular throughout the years (Gningue et al., 2013). As teachers continue to use this type 

of instructional practice, the engagement levels in the mathematics classroom will 

continue to falter (Attard, 2012). Students will continue to have low levels of engagement 

in mathematics if instructional changes are not fostered in the middle grades classroom. 

Teachers need to see the importance of incorporating research-based instructional 

practices to promote engagement.  

 The theoretical framework used as a foundation for this review of literature is 

constructivism. Saragih and Napitupulu (2015) describe constructivism in the 

mathematics classroom as the use of prior knowledge and building new knowledge upon 

that prior knowledge.  This review of research synthesized the literature of engaging 

middle grades students in the constructivist mathematics classroom through the process 

of action research. Action research is a reflective process in which a researcher or group 

of researchers make a change to improve a problem. Action research is a cyclic process 

that is constantly changing to meet the needs of students and to make a positive change 

(Herr & Anderson, 2015). Within the constructivist classroom, students are delving 

deeper into mathematical understanding through dissecting the task with peers and 

through the facilitation of the teacher (Gningue et al., 2013). By incorporating 

constructivism into the middle grades mathematics classroom, teachers can provide a
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 learning environment that supports critical thinking, problem solving, and 

collaboration amongst students (Saragih & Napitupulu, 2015).  

Purpose 

 The purpose of this literature review is to demonstrate a comprehensive synthesis 

of research encompassing how to engage middle grades students through the process of 

action research. This review of literature addresses the following questions: 

1. What is constructivism? 

2. What does constructivism look like in the middle grades mathematics 

classroom?  

3. What does engagement look like in the middle grades? 

4. What instructional practices best support the engagement of middle grades 

students in the mathematics classroom? 

5. What is action research? 

6. How do educators use the action research process to engage students in the 

constructivist classroom? 

7. What ethical issues are present in action research studies and how are they 

addressed? 

8. What are the implications for practice? 

All of the previously mentioned questions, when answered, will address the 

importance of incorporating these theoretical frameworks and instructional practices into 

the middle grades mathematics classroom. The literature includes comprehensive 

research studies that prove the importance of using action research as a means of 
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increasing engagement. This review of literature will also provide suggestions for 

practice for middle grades mathematics teachers.  

Theoretical Framework-Constructivism 

Constructivism is a theory in which learning is viewed as a process of creating 

meaning through experience (Vygotsky, 1979). Constructivists state that the mind uses 

what has already been experienced and creates a foundation for new information (Ertmer 

& Newby, 1993). Ertmer and Newby state that people do not acquire knowledge, they 

create their own meanings. Within constructivism, learners do not gain knowledge from 

the world and then make memories; instead, they use their own personal experiences and 

interactions and make personal interpretations (Schunk, 2012). Vygotsky (1978), one of 

the founding theorists for social constructivism, states the importance of acting and 

speaking in the learning environment.  There is an emphasis on creating a learning 

environment in which students have an opportunity to work collaboratively with their 

peers to construct novel understandings by accessing prior knowledge to solve real world 

problems (Schunk, 2012). Yilmaz (2008) mentions that learning is an adaptive and active 

process. Within a constructivist framework, knowledge is constructed by the learner in a 

student-centered, teacher facilitated environment.  

Interactions between students create memorable foundations that the students can 

pull from their memory at a later time (Vygotsky, 1979). Within constructivism, 

Vygotsky found that students bring to the classroom what they have learned from their 

surroundings at home and the outside world. They use these generalizations from their 

surroundings to make new thoughts and ideas from the classroom and classmates as they 

get older. As students learn new concepts, they reason through these ideas and create new 
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meaning. Students continue to process new thoughts and transform their thinking as they 

learn and mature socially (Vygotsky, 1979).  The constructivist classroom provides an 

environment in which students make new relationships with classmates and the teacher to 

create new knowledge and understanding.  

Constructivist Teaching 

 Educators implement instructional designs that they feel are most appropriate for 

their middle grades students. By incorporating a learning theory or theoretical 

framework, educators can have a clear direction and focus for their instructional design 

(Denton, 2012). For example, a constructivist teacher incorporated student-centered 

learning in their class using manipulatives.  Constructivism is often used in classroom 

settings in which the teacher understands the importance and expectation of having a 

theoretical framework as foundation for his or her instruction (Yilmaz, 2008). Therefore, 

educators who incorporate constructivism as their theoretical framework for instruction 

have an understanding that knowledge is “internally constructed, developmental, and 

culturally mediated” (Yilmaz, 2008, p. 162). Students may be involved in a process of 

fusing existing knowledge with new knowledge. Denton (2012) mentions that this type of 

interaction produces collaboratively created bodies of knowledge.  In 2010, The 

Association for Middle Level Education (AMLE) stated that teachers should strive to 

access prior knowledge so that students can start to build those new ideas and 

understandings. By doing so, teachers are ensuring that they are providing students with 

the best learning environment that is equitable to their individual needs (AMLE, 2010).  
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Constructivism in the Mathematics Classroom  

 In a qualitative case study involving 12 graduate students, Denton found that 

when implementing instructional practices with a constructivist approach, students 

responded favorably (Denton, 2012).  This case study incorporated blogs and Google 

Docs to promote collaboration among students, and the student teams reported that they 

preferred to work collaboratively with one another. Based on the results, Denton stated 

that using constructivism as a theoretical framework for the research helped to provide 

clarity for the study. Educators may take the opportunity to incorporate constructivism 

and collaborative learning into their instruction. Teachers will see the positive changes in 

the classroom from constructivist practices (Denton, 2012).   

 Within a constructivist classroom, learning ought to be student-centered. The 

students are engaged in activities with other learners (Yilmaz, 2008). The teacher must be 

monitoring learning and facilitating the discussion. By working collaboratively, students 

can use their personal experiences and prior knowledge, along with the experiences and 

knowledge of their peers, to create new knowledge (Lei & Guo, 2015).  

 In a pilot study conducted with 19 high school student participants, Lei and Guo 

(2015) wanted to assess the engagement level of students who worked collaboratively. 

The students were asked to interview each other about how they felt when working in 

groups.  More than 70 percent of the students mentioned that they preferred a student-

centered approach in their learning environment. The students stated that they were more 

interested in the material, better understood the material, and were more engaged during 

class when working in a learner-centered environment as well (Lei & Gou, 2015).  
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 The constructivist classroom is one that is supposed to be very personal and social 

(Zain, Rasidi, & Abidin, 2012).  Therefore, students are more comfortable working in 

social situations with their peers. Students are no longer afraid to challenge and accept 

what their classmates are inputting in the problem solving process. Zain, Rasidi, and 

Abidin (2012) state that the teacher must “think about the learner in thinking about the 

learning, not just the lesson being taught” (p. 325). Teachers can be mindful of the fact 

that, within constructivism, students are engaged in analysis, synthesis, application, and 

evaluation of the subject matter. By doing so, teachers can help facilitate a learner-

centered classroom (Yilmaz, 2008). Teachers may think about encouraging students to 

use higher-order thinking skills to help solve real-world problems as they continue to 

build upon what they already know and make connections to new ideas. 

 In a quantitative study using the constructivist approach, Zain et al. (2012) found 

that students were following directions and more involved in the learning process.  

During this study, teachers employed educational language that influenced learning and 

collaboration. This type of environment coincides within the student-centered setting. 

Constructivism is the foundation of a student-centered classroom. The student-centered 

classroom reflects an environment that incorporates heterogeneous grouping, 

collaboration, student-led lessons, and higher-order thinking for problem solving 

(Konstantinou-Katzi, Tsolaki, Meletiou-Mavrotheris, & Koutselini, 2013).  

Students can work collaboratively and receive mutual help from each other. By 

allowing students to work together, there will be an increase in achievement and positive 

classroom climate (Denton, 2012). When teachers promote this type of environment, 
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students can actively engage in meaningful discussions about the mathematics processes. 

This will create lasting understanding and promote achievement.  

Middle Grades Student Engagement 

 The middle school years are the educational years of students ranging in age from 

11 to 14 and the grade range from fourth through eighth (Ryan, 2000). Intellectual 

boredom has plagued middle grades students for many years. In mathematics, many 

students are stuck in classrooms in which practicing problems and memorizing math facts 

defines the environment (Ryan, 2000). The need for students to understand concepts and 

facts loses engagement levels in the process.  

Engagement is defined as physical and academic behaviors that students exhibit 

while completing an assignment (Ryan, 2000). These behaviors include spending a 

certain amount of time on classwork and homework, effort on problem-solving and 

overall involvement in the mathematics task at hand.  Early, Rogge, and Deci (2014) 

found that engaged students show persistence and effort in their school work and engaged 

students had high levels of intrinsic motivation for curriculum that has higher levels of 

conceptual understanding. When teachers show interest in the curriculum they are 

teaching and show excitement about teaching in general, studies have shown that middle 

grades students are more likely to be engaged and motivated (Early, Rogge, & Deci, 

2014). Students can actively engage themselves in meaningful mathematics and teachers 

can provide students with the opportunity to solve rigorous real-world problems. 

Meaningful mathematics engages students in authentic constructivist learning (Ricks, 

2010).  
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In a three-year longitudinal study, Attard (2013) asked middle grade students to 

discuss a mathematics lesson that they felt qualified as a “good” lesson. The students’ 

responses included lessons that incorporated learning stations and the use of 

manipulatives and physical activity. Also, the students enjoyed lessons in which they 

were playing games and being social with one another (Attard, 2013). Ricks (2012) states 

that mathematicians are consistently engaging in communication with one another. 

Constant communication allows for different views and understanding of mathematical 

ideas. This strategy transfers to students as well. As students continuously communicate 

about mathematics, engagement will follow.  

In an engagement study completed by Fredricks in 2011, research provided that 

there are three components to engagement that need to be examined when working with 

middle grades students: behavioral engagement, emotional engagement, and cognitive 

engagement. The three components of engagement all have important aspects to consider 

when planning instructional practices for middle grade students (Fredricks, 2011).   

Behavioral Engagement 

Fredricks (2011) states that behavioral engagement refers to being physically 

present in the classroom to participate cognitively and emotionally in the academic task 

at hand. Behaviorally engaged students have appropriate behavior in the school setting. 

Laet et al. (2015) found, in a quantitative study on behavioral engagement, that teacher 

and peer relationships directly impact the behavioral engagement of middle grades 

students.  This also includes being involved in the content and other school activities 

(Fredricks, 2011). Lack of behavioral engagement has shown to have negative effects and 

can lead to failure in middle and high school. Likewise, negative behavioral engagement 
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has been linked with depression, delinquency, and drug abuse in adolescents. 

Furthermore, the study found that positive and trustworthy teacher and student 

relationships are extremely important to the fostering of positive behavioral engagement 

(Laet et al., 2015). Positive student-teacher relationships promote less of the undesired 

behaviors and more positive behaviors in the classroom. As middle grades teachers strive 

to make sure their students are actively engaged, students will be more involved and 

making meaningful connects (AMLE, 2010). It is crucial that students are working 

together and taking ownership in their learning while being behaviorally engaged.  

Emotional Engagement 

Emotional engagement encompasses the positive and negative perspectives that a 

student has of the teacher, classroom, and school (Fredricks, 2011).   Emotional 

engagement targets the overall joy or discontent of the students in the classroom 

(Fredricks, 2011). Emotional engagement links a student to their self-efficacy (Martin & 

Rimm-Kaufman, 2015). In a study completed by Patrick, Ryan, and Kaplan (2007), 

research showed that academic efficacy and social efficacy are important factors in 

emotional engagement in the mathematics classroom. Teacher support and social 

interaction were key influences on student self-efficacy and emotional engagement 

(Patrick, Ryan, & Kaplan, 2007). The study of 602 fifth grade students showed that the 

interactions between positive classroom environment, gender, social interaction, teacher 

respect, and emotional support from the teacher lead to increased engagement (Patrick et 

al., 2007). Analysis showed significance in the relationship between positive classroom 

environment and engagement at p < .001. It is critical that students feel empowered while 

working in their mathematics classroom (AMLE, 2010).  
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Cognitive Engagement 

Cognitive engagement refers to the students’ level of equity in the learning 

process (Fredricks, 2011). When cognitive engagement occurs, students take ownership 

of complex problem-solving tasks and are thoughtful in the decision making process. 

Student work should be developmentally responsive, meaning that the work is created so 

that it is appropriate for middle grades students (AMLE, 2010). Being cognitively 

engaged means that students are attentive and take the necessary time that they may need 

to solve difficult problems. Students are also open to tackling new skills that may not 

come easy to them. Smart and Marshall (2012) conducted a mixed-methods study in 

which they found that discourse, meaning “a complex interaction between teacher, 

students, and a students’ unique perspectives within verbal communication,” promotes 

student cognitive engagement (Smart & Marshall, 2012, p. 250). Ten middle school 

teachers participated in this study that helped them turn their direct instruction classrooms 

into more inquiry-based classrooms. Teachers used formative assessments and reflections 

throughout the study. The research showed that when the teacher was facilitating 

dialogue between the students, there was an environment of meaningful discourse, the 

ideas discussed were purposeful and knowledge based, and the students challenged one 

another respectfully (Smart & Marshall, 2012). 

 In a quantitative study conducted by Li and Lerner (2013), cognitive engagement 

was measured using five questions to see how students valued their education. Students 

who were cognitively engaged reported that they wanted to learn as much as they could 

while they were in school and they felt the content learned in school was useful to them 
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(Li & Lerner, 2013). Attard (2013) stated in her study that above all the themes that she 

found that influenced engagement; student learning self-awareness was most prominent.  

Engagement and Confidence 

 In a study on engagement and confidence, Doukakis, Glannakos, Koilias, and 

Vlamos (2013), found that students who were continuously engaged in the tasks 

presented to them were more likely to gain confidence in the subject area that they stayed 

engaged in. The researches mentioned that it students do not gain confidence from being 

told what to do with a challenging problem. It is problem solving and continuous 

engagement in the activity that increases the confidence of the students (Doukakis, 

Glannakos, Koilias, & Vlamos, 2013).  

 Students who show confidence in their work have a high level of persistence 

(Martin, 2011). In Martin’s (2011) study, he found that students have to grow in 

confidence through engagement in the difficult task that is presented. Confidence and 

persistence went hand in hand. The students in this study mentioned not giving up and 

continuously working on a task because they were confident in their work.  

It is important for educators to understand that when trying to make sure their 

middle grades students are engaged, that all three components of engagement are 

occurring together and present (Fredricks, 2011).  While completing a research study on 

high quality instruction and engagement for instructional and research practices, Early et 

al. (2014) found that using Fredricks’ (2011) three types of engagement simultaneously 

was very effective. Observers looked for behavioral engagement, emotional engagement, 

and cognitive engagement to accelerate overall classroom engagement (Early et al., 

2014). Thus, by finding the level of engagement of students, the researchers were able to 



19  

 

assess a level of instructional quality and teachers were able to plan accordingly to meet 

the needs of students. 

Instructional Practices to Increase Engagement in Mathematics 

Instructional practice is a monumental element of student engagement. Today, 

teachers are still using traditional instructional practices, such as direct instruction, no 

differentiation, and rote learning, to teach mathematics (McKinney, Chappell, Berry, & 

Hickman, 2009). Direct instruction occurs when a teacher addresses the whole class 

during a lesson. An example of direct instruction would be showing the whole class a 

PowerPoint on quadrilaterals. Some educators have had difficulty transitioning to new 

and innovative teaching methods in the mathematics classroom. Direct instruction and 

individual seat work does impact some students in a positive way; however, the majority 

of students are unengaged and left behind during the use of these methods (McKinney et 

al., 2009).  

Hirn and Scott (2014) found that teacher instructional practices play a large role 

in student success. In their quantitative study, Hirn and Scott (2014) found that if 

educators provide student feedback and opportunities to respond, then students at the 

adolescent stage were more likely to have higher levels of classroom engagement. In this 

study, the researcher observed 827 adolescent age students, with and without challenging 

behaviors, in all subject areas. Math and reading had the lowest engagement levels.  The 

researchers in this study looked for opportunities to respond and positive and negative 

student feedback. 

A large component of engaging students in the mathematics classroom is using 

the instructional practice of student-centered learning (Gningue et al., 2013). Student 
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centered-learning allows students to build knowledge by scrutinizing real world 

mathematics problems. Mathematics is not memorizing facts and formulas; mathematics 

is the use of skills and content combined with the social realm of learning (Saraghi & 

Napitupulu, 2015). This student-centered approach is based on the theory of 

constructivism (Vygotsky, 1979). Students should be permitted to use one another’s ideas 

in a social setting to build solid foundations for mathematical learning.     

Opportunities to respond.  There are two types of opportunities to respond that 

teachers can use in their classrooms to help increase engagement (Haydon et al., 2010).  

The two types of responses are individual responses and choral responses. Students need 

at least four to six opportunities to respond within one minute during teacher instruction 

time. Students also need an accuracy rate of 80 percent or higher during this instructional 

time (Hirn & Scott, 2014). Teachers may want to keep in mind that both types of 

responding have an appropriate time and place. Teachers need to be mindful of the 

engagement levels when using individual and choral responding.   

Individual responding.  Individual responding occurs when an individual, a 

student, answers a question or responds to a statement provided by the teacher.  Haydon 

et al. (2010) found that this method of instruction is least effective when looking to 

engage all learners in the mathematics classroom. When a teacher uses individual 

responding, he or she will ask a question and then expects students to raise their hands to 

answer the question. However, the students who normally raise their hands are higher-

achieving students. On the other side of this situation, the average and lower-achieving 

students will often sit and let the higher-achieving students answer the questions rather 

than participate (Haydon et al., 2010). By implementing this type of response 
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environment, teachers fail to realize that the lower achieving students miss out on 

opportunities for feedback.  

Choral responding.  Choral responding takes place when all students respond to a 

question together or all at once. During choral responding, teachers can listen for correct 

and incorrect responses at the same time (Haydon et al., 2010). As the students all say 

their responses, if a student says an incorrect response, the teacher can address the 

response without potentially embarrassing a student (Haydon et al., 2010). Lower-

achieving students are more likely to answer during choral responding time. Engagement 

is occurring during instructional time when responses are present, regardless if the 

responses are correct or incorrect. Choral responding helps increase engagement, and it 

also helps decrease undesired behaviors during learning time. If students focus on the 

academic task, then they are less likely to engage in inappropriate behaviors (Hirn & 

Scott, 2014).  

 Haydon et al. (2010) found, after completing their study, that students need a 

70:30 ratio of choral and individual responding, respectively. Students actively responded 

during the use of mixed responding and had less off task behavior and higher engagement 

during this time of responding as well. 

Student feedback.  Student feedback is the response, written or verbal, given by 

the teacher to signal whether or not a student has given a correct or incorrect response 

(Hirn & Scott, 2014). Student feedback can take place in a social or academic setting. 

When teachers identify and address a student’s weakness, it is likely that the weakness 

can be overcome and performance will improve. Teachers can use feedback as a means to 

show the student what they are doing well and what they need to improve on (James & 
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Folorunso, 2012).  Formative feedback is crucial. Teachers can use formative 

assessments, which are assessments that allow teachers to see how the students 

understand the topic at hand. For example, a teacher may use a quick, four question quiz 

to see if students understand the process of finding the volume of a rectangular prism 

(James & Folorunso, 2012). The teacher then can go over the quiz with the students. The 

students can see which problems they got correct or incorrect. This method provides the 

students with instant feedback so they can see what they understand and what they need 

to work on. This practice also promotes engagement because the students are checking 

for their own understanding (James & Folorunso, 2012). Hirn and Scott (2014) mention 

that student feedback can also be verbal or gestural. A thumbs up can be an example of 

gestural feedback. The student instantly knows that they got the answer correct or 

understands the idea. Examples of verbal feedback include, but not limited to, “great 

job,” or “try again.” Student feedback can also come from the student.  They should be 

able to verbalize what and how they want to learn in the appropriate setting. When 

teachers and students have an open feedback relationship, the classroom environment 

becomes more positive each day.  

 In a quantitative study conducted by James and Folorunso (2012), the researchers 

found that when students are given feedback and then instruction is changed to help the 

students in their deficits, those students performed better than those who received 

feedback and no change in instruction. 240 middle grades students participated in the 

study on mathematic feedback and its impact on performance and engagement. The study 

showed that students who received feedback and remediation in problem areas gave 
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teachers more insight on the quality of content being taught and also helped to improve 

implementation of lessons in the future (James & Folorunso, 2012).  

Student-centered learning.  Student-centered learning is an instructional practice 

in which teachers allow students to take ownership of their learning. Saragih and 

Napitupulu (2015) mentioned that within student-centered learning, students can learn 

from each other and are more engaged in this setting. Teachers can have a hard time 

incorporating student-centered learning into their mathematics classrooms because they 

are allowing the students to have control their own learning. There is a need for teachers 

to improve their instructional practices so that all the needs of students are being met and 

to improve their mathematic abilities (Gningue et al., 2013). Student-centered learning is 

a collaborative approach to mathematics. As students are provided with the opportunity 

to collaborate and work with challenging and equitable tasks, teachers can promote 

engaging that fosters achievement (AMLE, 2010). Students interact with one another to 

answer open-ended questions in which they are to think creatively and use their 

mathematical abilities (Saragih & Napitupulu, 2015). Within this type of instructional 

practice, teachers facilitate the learning process. When teachers allow students to come 

together to learn from one another, higher levels of student engagement are imminent 

(Gningue et al., 2013). Furthermore, higher engagement levels lead to greater student 

achievement in mathematics.  

 Saragih and Napitupulu (2015) completed a mixed-methods study involving six 

seventh grade students as participants. The researchers wanted to increase higher order 

thinking skills in middle grades students. The students were placed in student-centered 

collaborative groups and the researchers interviewed these students to see if the 
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collaborative groups promoted discussions that lead to higher order thinking. The 

researchers concluded that higher-order thinking questions must be implemented as a part 

of mathematics instruction throughout the middle grades. Also, by incorporating student-

centered practices, students reported higher levels of student engagement and positive 

attitudes towards mathematics.  During this study, teachers were to pose questions that 

closely related to the students’ everyday lives. Students were to use what they had 

already experienced from their worlds, and build new knowledge using teacher and peer 

guidance (Saragih & Napitupulu, 2015). Based on the findings of this study, teachers 

incorporated student-centered learning instructional practices into the mathematics 

classroom in order to increase engagement and to increase mathematical academic 

achievement among middle grades students.  

 Problem-based learning. An important aspect of incorporating research-based 

instructional practices is problem-based learning.  Karatast and Baki (2013) stated that 

problem-solving is a life skill that students must know to be able to solve difficult math 

problems. Problem-based learning consists of students solving difficult tasks that are 

complex and require that students dig deeper into the math problem and find solutions 

that are not easily recognized using higher-order thinking skills (Plucker & Nowack, 

1999). Karastast and Baki conducted a study that incorporated problem-based 

mathematics, 53 seventh graders were to complete 11 activities. Some of the students 

completed the activities were problem-based and some of the students completed 

problems that where not. The students who worked with problem-based learning 

activities showed an increase in basic skills and problem-solving skills. The researchers 

stated that problem solving should be the center of mathematics to promote achievement.  
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 In a mixed-methods study involving 28 fourth graders, Yo-Ju, Yay-Ting, Ning-

Ching, Chiu-Pin, and Chang (2010) found that teaching estimation using problem-solving 

activities proved to show an increase in student understanding of estimation. By 

presenting problematic situations to students, the researchers found that the students had 

to actively engage in the mathematics and work with one another to complete the task.  

 Effective research-based instructional practices are the key to engaging students 

in the mathematics classroom. Hirn and Scott (2014) mention the importance of 

implementing new and innovative instructional practices that allow for students to use 

problem solving skills to have a deeper understanding of mathematical concepts. 

Teachers can include opportunities to respond to increase engagement. Allowing students 

to respond independently and to have choral responses are known to be most effective 

when trying to increase achievement and engagement in the middle grades. As educators 

strive to have successful math students, it is important that they take student feedback 

into consideration.  James and Folorunso (2012) described the importance of 

incorporating student feedback into the classroom. Student feedback allows for students 

to see what they understand and where they are having difficulties. When students have 

access to this type of feedback, they are able to reach higher levels of understanding of 

math concepts and higher levels of engagement. The student-centered classroom is a key 

to increasing engagement in the middle-grades mathematics classroom. The student-

centered classroom encompasses an environment of higher-order thinking, collaboration, 

increased student achievement and engagement. Students are working together to build 

knowledge from past experiences and learning from one another (Saragih & Napitupulu, 

2015).  
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 There is a need to engage middle grades mathematics students. Teachers may 

consider taking a critical look at their instructional practices. Fredricks (2011) stated that 

engagement has three components: behavioral, cognitive, and emotional. By taking these 

components of engagement into consideration, teachers can then decide how they want to 

promote engagement based on their students’ needs.  

Teachers today are still using practices that are not current or effective 

instructional practices for middle grade students (McKinney et al., 2009). Researchers 

have made the claim that some mathematics teachers are not aware of the best practices 

they can be using to increase engagement and achievement in the middle grades 

classroom. This lack of practical knowledge often leads to ineffective instructional 

practices (Gningue et al., 2013). Using research-based instructional practices in the math 

classroom requires that teachers facilitate collaboration, connection making, and problem 

solving.  However, when teachers lack the knowledge or skill set to facilitate this type of 

classroom setting, it is imperative that teachers participate in the action research process. 

This process allows teachers to develop a knowledge base for best instructional practices 

through researching deficits they possess (Gningue et al., 2013). The action research 

process provides an opportunity for teachers to improve instructional practices, become 

fluent in the academic research process, and, in turn, will increase engagement in the 

middle-grades mathematics classroom.  

Action Research 

Hargreaves (1994) claims that the kind of learning young people experience is 

ultimately shaped by what teachers do at the classroom level: how they develop, define, 

and reinterpret the curriculum. Middleton and Spanias (1999) believe that if appropriate 
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teaching practices are consistent over an extended period of time, children will learn to 

enjoy and value mathematics.     

Educators face many challenges that they must dissect and solve to create a better 

learning environment for all involved in the learning process. In order to come to a 

solution, educators embrace these challenges and take action to make a meaningful 

change (Mills, 2003). To do this, teacher researchers can implement the action research 

process. Mills (2003) states that action research is “any systematic inquiry conducted by 

teacher researchers, principals, school counselors, or other stakeholder in the teaching 

and learning environment to gather information about how their particular schools 

operate, how they teach, and how well students learn” (p.5).  Teachers conduct action 

research for their own personal pedagogical enhancement.  

Action research is a reflective inquiry methodology in which teachers or other 

faculty members strive to make a change in their own instructional practices 

(Cunningham, 2008). The beauty of conducting a qualitative research study is that there 

are many different molds that the study can take based on the characteristics of the study 

(Mills, 2003). Teachers have autonomy in the action research process. They can change 

their pedagogical practices for the betterment of their students and their teaching. Herr 

and Anderson (2015) state that practitioners often find action research so successful 

because they are changing the environment in which they work every day.  

Theoretical Underpinnings of Action Research 

         As with most methods of research, action research has a theoretical underpinning 

that drives the practices of today’s teacher-researchers. Action research has a tie to 

critical theory and postmodernism (Phillips & Carr, 2014).  Mills (2003) finds that 
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critical theory lays a foundation for action research because of the social sciences and 

humanities’ shared interest in the practice of freeing people from the oppression of forced 

responsibility to follow traditional education practices. The postmodern theory eradicates 

the idea that the researchers of education are those of an elite group who are outside of 

the classroom and have the knowledge of most worth (Phillips & Carr, 2014).  Now, 

teachers, administrators, and students are the ones who can give the unique perspective 

that is needed in educational qualitative research.  Owen (2006) states that the students’ 

viewpoints are now a vital component of the path towards educational change. Therefore, 

teachers need the viewpoints of students to help fill in the instructional holes that can 

occur during action research. Action research is a critical part of the ever-changing 

educational field. Action research helps bridge together the gap that separates education 

from the world (Phillips & Carr, 2014). 

 In an action research study to improve teacher instructional practice, Gningue et 

al. (2013) found that action research helps to foster foundational shifts in teaching 

practices. This study had 40 participants, teachers who had at least four years of teaching 

experience. The teachers were to take two action research courses along with other 

mathematic content courses. The purpose of this study was to increase the content 

knowledge of the classroom teachers as well as making them fluent in the process of 

action research to improve instructional practices and to increase student engagement 

levels (Gningue et al., 2013). The teachers who participated in this study were to 

implement what they learned from the action research classes and the content classes in 

their classrooms. The researchers found that when the teachers implemented student-
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centered learning within their classrooms while incorporating action research, the 

students were more like to be highly engaged.  

The Action Research Process 

Action research, like some qualitative research methods, has a circular model of 

steps to follow (Creswell, 2013).  Action research has a skeleton four step process that 

includes: identifying an area of focus, data collection, using the data that has been 

collected for interpretation and analysis, and developing a plan of action based on the 

data analysis (Mills, 2003). Teachers continuously reflect throughout this process. 

Reflection is one of the stepping stones to transition to each stage of the action research 

process (Mills, 2003). 

The teacher creates the student-centered classroom environment and establishes 

heterogeneous groups. Throughout the time of instruction, the teacher uses formative 

assessments and feedback to modify instruction as needed. Reflection and collaboration 

are also key factors of the process. Action research is a complex practice that is easy to 

follow.  Mills (2003) mentions that autonomy in action research makes educators more 

likely to participate in classroom studies to improve instruction. Action research is a 

critical yet user-friendly way to improve pedagogies in the classroom (Creswell, 2013).   

Identifying an area of focus.  As an educator embarks on the action research 

process, it is important to decide on a general idea or instructional practice that will be 

the area of focus for the study (Marzano, 2007). The general idea will probably “link an 

idea to an action” (Mills, 2003, p.25).  It is very important that the teacher identifies an 

area of instruction that is in need of improvement or change (Marzano, 2007). The area of 

focus for the study is usually something that requires research to find an appropriate 
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solution. Hubbard and Power (1993) mention the importance of being very specific about 

the research focus because it is very easy to get off task when trying to make an 

educational change. Considering that the action research process is very personal and 

individualized to the teacher who is choosing to make a change, the focus of the study 

needs to be precise and meaningful (Gningue et al., 2013). A teacher researcher must not 

implement an action research study based on someone else’s need.  

         While deciding on an area of focus, Mills (2003) mentions the importance of 

engaging in the process of reconnaissance. Reconnaissance is taking your own beliefs, 

reflecting upon them, and then taking those beliefs and transferring them to deciding on a 

topic to study during the action research process (Mills, 2003).  Self-reflection, 

description, and explanation are the three main components of reconnaissance. Self-

reflection is what one believes about his or her teaching and learning. Self-reflection 

includes theoretical frameworks that are incorporated into the classroom.  Description is 

saying what you would like to change within your research. Lastly, explanation is 

illustrating what you want to investigate in your study. During explanation, the researcher 

provides hypotheses for why they think some occurrence is hindering academic 

achievement in the classroom (Mills, 2003). The process of reconnaissance helps teachers 

to answer the questions: who, what, when, where, and how.  This process helps in 

clarifying the specifics of the action research study. Ferrance (2000) concludes that when 

stating the focus of action research, it is important that the researcher truly wants to 

investigate this topic and is well aware of the process that needs to take place in order to 

make instructional change. The researcher is an active participant in the study; therefore, 

the focus should be something he or she is passionate about.  
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 Creating a plan for data collection.  The next step in developing an action 

research study is to create a data collection plan (Ferrance, 2000). There are several data 

collection methods that are appropriate for action research. The nature of the problem 

normally molds the data collection format that will be used (Mills, 2013).  Cunningham 

(2008) states that qualitative data collection methods are usually more appropriate for 

action research. However, action research sometimes requires quantitative methods to 

support the data findings (Mills, 2003). Examples of data collection for action research 

include, but are not limited to: interviews, audio tapings, questionnaires, surveys, self-

assessments, and samples of student work (Ferrance, 2000).  Lichtman (2013) presents 

the importance of using multiple sources for data collection for less bias and increased 

credibility. This process is known as triangulation (Lichtman, 2013). Researchers validate 

their findings by using evidence from different sources (Creswell, 2013).  Action 

researchers are encouraged to complete a triangulation matrix to show the multiple data 

sources used in their research (Hopkins, 1993). 

         Action researchers have different observer roles that they can take part in during 

the data collection process. The active participant observer actively engages in the 

teaching process and observes the outcomes of their teaching (Mills, 2003).  The 

privileged active observer monitors what is happening in the classroom. Researchers are 

privileged because they are not teaching their students at the time (Mills, 2013).  The 

passive observer no longer takes on the role as a teacher but as a data collector only 

(Mills, 2003). This allows for the teacher to observe their classroom setting from a 

different lens. The teacher researcher can now see how the students interact with another 

adult, and the teacher researcher can observe the whole class using a different lens.  
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Data analysis and interpretation.  According to Mills (2003) the third step in the 

action research process is data analysis and interpretation. During this step, the researcher 

identifies and analyzes major themes in the journal entries, interviews, and observations 

that he or she has collected throughout the study (Ferrance, 2000).  By identifying 

themes, the researcher finds patterns that have emerged from the data (Mills, 2003).  The 

interpretation of themes allows for the researcher to validate any hypothesis from the 

study (Hopkins, 1993).  

Another process in data analysis is coding. Lichtman (2013) states that coding is a 

process in which codes are used to explain different portions of data. Coding aids in 

organizing and identifying repeating themes and concepts within collected data.  

Alternate data analysis techniques include the following: creating a concept map, 

displaying findings, and stating what is missing in the data (Mills, 2003).  Raising 

questions is an important part of interpreting the data. Also, connecting the findings to 

personal experience has been a valuable data collection technique (Mills, 2003).  

However, there are times when data that is quantifiable needs analysis using statistical 

software and qualitative data interpretations (Ferrance, 2000). Tying the data 

interpretation to theory can help clarify analysis of the findings (Mills, 2003). 

Action planning for educational change.  The final stage of action research is 

action planning for educational change (Hopkins, 1993).  Ferrance (2000) states that 

using the information from data collection and analysis will allow the researcher to 

design a plan of action for change. The researcher, at this point, is trying to figure out 

what they must do now based on what they learned from their investigation (Mills, 2003). 
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         Mills (2003) lists the steps to action.  First, there needs to be a summary of the 

findings from the research. Next, a list is created for who is responsible for which actions 

that will take place after the first round of data and analysis are complete. Then, the 

researcher decides who to consult about the findings of the research and the 

corresponding actions. Next, the researcher must decide who will monitor or collect the 

effects of the actions and dates that the monitoring will occur. The final step is that 

teacher researchers lists out any resources needed to carry out the action. Actions for 

change can be carried out by the individual researcher, a team, or it can be a school wide 

process (Mills, 2003).  

Jonathan’s Action Research-Research in Action  

 The following is a full action research study completed by a teacher named 

Jonathan. This research study was used as an example by Mills (2003) to show that all 

teachers are able to complete an action research study to improve instruction in the 

classroom. 

Jonathan is a fifth grade teacher at a Professional Development School. The 

teachers at this school were challenged to complete an action research study to create 

meaning in reading.  This Professional Development School is based on four principles: 

reciprocity, meaning that there is an even balance of research and practice; 

experimentation, meaning the teachers are open to trying new pedagogies; systematic 

inquiry, meaning that all studies that the teachers participate in must be research based 

and have a review of literature to back up the new instructional practices; and student 

diversity, meaning that the studies must encompass a wide range of children of different 

backgrounds, learning abilities, and styles.   
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Jonathan’s students’ achievement on the end of year standardized tests concerned 

him. The principal asked the teachers to design an alternate curriculum within their own 

classrooms to help increase meaning in reading. Jonathan's research question was, “What 

is the effect of an altered curriculum on student performance?” (Mills, 2003, p. 193). 

Jonathan had a conversation with his principal to get his action research plan approved.  

 To begin his action research study, Jonathan participated in professional 

development for reading and created a literature review on best practices in reading. 

Jonathan found interventions to use from the professional developments such as 

comprehension strategies and creating meaning strategies. To collect data, Jonathon used 

interviews with his students, observations during reading class, test scores, and student 

work samples. He also made sure that he fully engulfed himself in his students’ reading. 

Jonathan found that his students were able to create meaning from what they had read. 

This creation of meaning transferred to the students’ writing. The writing was more 

engaging and the students could help the audience create pictures in their minds with 

their writing.  

 Once Jonathan was able to use his new instructional practices to increase the 

reading and writing skills of his students, he wanted to continue to find new techniques in 

reading to increase the vocabulary and writing skills of his students.  

 Jonathan’s action research project was helping him construct his own meaning of 

how the students in his class are constructing their own meaning in reading and writing. 

Jonathan was able to use his observations and conversations with his students to make 

instructional changes to his lesson. Jonathan plans to make his next phase of action about 

using instructional practices to foster thinking together in reading. Jonathan shared his 
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findings with his colleagues through professional development in his school. He also 

continued to share his findings at an action research fair showing teachers how action 

research helps to build strong, research-based, instructional practices.  

Action Research and Instruction 

 Teachers can take control over their instructional professional development by 

implementing the process of action research (Beckett, McIntosh, Byrd, & McKinney, 

2011).  West (2012) states that teachers should be engaging in action research as a means 

of improving their teaching practices. By participating in action research, teachers are 

monitoring their own professional development through reflection and change. Levin and 

Merritt (2006) state that action research is pertinent to teachers’ transformation in their 

teaching practice. Teachers must decide on an instructional practice that needs to be 

addressed and they have to be able to reflect on their practice to make the changes needed 

to address the needs of their learners.  

Action Research to Increase Engagement  

 Action research is becoming the link between practice and academic research 

(Marzano, 2007). Teachers who are looking for new ways to increase their use of 

research-based instructional practices and to increase engagement in the classroom are 

turning to action research (Nolen & Putten, 2007). Delialioglu (2012) states that these 

teachers must provide a well structured academic environment with a variety of 

instructional practices in order to promote high levels of engagement in the classroom.  

 Action researchers assessed the effects of a new mathematics and science 

curriculum (Hoppe, 2010). The study took place during a middle school summer program 

with seventh grade students. Hoppe (2010) created a mathematics program that he hoped 
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would increase engagement and achievement in the summer school setting. Hoppe (2010) 

used attendance data, student interest surveys, student scores, as well as discipline 

referrals for data collection. Teachers used problem-based learning to get more students 

involved in the problem-solving process and to make mathematics meaningful (Hoppe, 

2010). He wanted the students to be more engaged in the previous year’s curriculum that 

they struggled with. When using problem-based learning, the students reported more 

interest in the mathematics lessons and more engagement. This program combined the 

use of force, motion, and mathematics, and classes consisted of a certified math teacher 

and a certified science teacher. The students were highly interested in the lessons because 

they were problem-based and hands on. The students collaborated with one another and 

worked together to solve the problems. Because of this collaboration model in the 

classroom and the rise in engagement, the number of discipline referrals decreased from 

the previous year. Teachers also reported that the students who participated in the 

program over the summer increased active engagement during the regular school year.  

Hoppe (2010) found that using the process of action research, and making 

adjustments to instructional practices based on data collected was very beneficial to the 

classroom environment. Furthermore, this process leads to a significant increase in 

achievement. The discussion about the program and the changes to the curriculum were 

critical parts to this action research study. The teacher researchers made revisions on a 

yearly basis to fit the needs of the teachers and students (Hoppe, 2010).  

In many mathematics classrooms, teachers encounter students who do not possess 

the background knowledge to be successful at their current grade levels, or students who 

are gifted and so advanced that they feel unengaged and unchallenged (Konstaninou-
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Katizi, et al., 2013). This struggle then creates an environment in which the teacher 

teaches to the on-level students.  

In their action research study, Konstaninou-Katizi, Tsolaki, Meletiou-

Mavortheris, and Koutselini (2013) used the theoretical framework of constructivism to 

support a social learning environment to increase achievement and engagement. This 

study implements the use of differentiated instruction in a student-centered classroom 

environment in which the students are heterogeneously (mixed-ability) grouped. 

Throughout the study, the researchers used the data collected on a daily basis to modify 

instruction. The students participated in collaborative discussions and continued to build 

knowledge as they worked with one another (Konstaninou-Katizi et al., 2013).  

The researchers found that students’ attitudes towards math significantly changed. 

The students preferred to work in heterogeneous student-centered groups.  The students 

also reported heightened levels of motivation and engagement. This exploratory research 

led to differentiated instructional practices. The researchers could alter instructional 

needs and grouping needs based on the success of the students (Konstaninou-Katizi et al., 

2013).  

Challenges in Action Research   

There are some challenges that teacher researchers face in action research.  Mills 

(2003) states that one of the biggest challenges with action research is the lack of 

resources. The researcher can and will find ways to make change happen, but this may 

mean going beyond the school district for help. The researcher can apply for grants and 

other means of funding. Resistance to change may be another obstacle that teacher 
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researchers face. Some educators find change very ominous (Reason & Bradbury, 2008). 

Thus, colleagues may not want to participate in the action research study.  

Teachers ought to consider action research to help them improve their 

instructional practices. Action research fosters instructional change and improvement. 

Teachers gain knowledge by conducting research. Educators are also lifelong learners, 

and action research allows teachers to stay in the know of new research based practices 

(Ferrance, 2000).  Teacher educators can use action research to take action within their 

teaching environment to make an impact and to pursue positive change. This takes effort 

and consistency, but it can be accomplished (Mills, 2003).  Teachers can make a 

difference in their world by continuing action research and improving the culture within 

their schools. 

Ethical Principles and Practices of Action Research 

 As action research becomes increasingly popular with teacher researchers, ethical 

principles become apparent and questioned. Nolan and Putten (2007) address the ethical 

challenges of action research. Teachers are becoming more interested in creating change 

in their classrooms to increase achievement and understanding of their students or to 

make a change for the better of their students. Ethics are a set of rules to follow or a set of 

principles to study and practice (Tansley, Kirk, & Fisher, 2013). While the use of action 

research by teacher researchers increases, the ethical issues that arise during the 

implementation of action research are overlooked significantly (Owen, 2006). The 

Belmont Report outlines the ethical principles for conducting research with human 

subjects (National Commission for the Protection of Human Subjects of Biomedical and 

Behavioral Research, 1979). This document explains the three main principles for 
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conducting research with human subjects: beneficence, respect for person, and justice. 

Districts or institutional review boards (IRBs) enforce these principles. Nolen and Putten 

(2007) mention that because the ethical principles that are outlined by the Belmont 

Report are not fitting for action research, there are many procedural and practice errors 

that occur during the implementation of action research studies.  

When teacher researchers present their studies to the IRB for approval, often 

times there are holes in the description of protocol (Owen, 2006).  Moreover, teachers 

lack training in qualitative and action research methods; therefore, the insurance of 

fairness of participants is absent (Nolen & Putten, 2007).  Practitioner researchers do not 

always see the importance of seeking IRB approval because they feel that what they are 

researching is part of everyday classroom procedures and do not recognize that the rights 

of the participants need to be protected. Nolen and Putten (2007) stress that minors are 

not mature enough to understand that they are able to decline participation in a research 

study conducted by their teacher.  Students may feel pressure to participate because they 

want to please their teacher and are afraid of the consequences if they decline 

participation. Teacher researchers need to be sure that they make the process of the study 

perfectly clear to students, especially at the elementary level. If the research conducted in 

the classroom is not a part of daily routine and lesson, then it is pertinent that the teacher 

clearly defines the differences between the research and classroom requirements (Tansley 

et al., 2013). When the practitioner researcher takes on an action research study, and does 

not take ethical principles into serious consideration, there is a very strong likelihood that 

there will be ethical conflict (Owen, 2006).   
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Owen (2006) conducted a qualitative study that looked into the ethical conflicts of 

action research projects. After being an administrator of three different institutional 

review boards and overseeing over 100 IRB applications, Owen found several cases in 

which the procedures on the applications falsely stated the caliber of risk as minimal. 

Using two case studies in the qualitative study, Owen (2006) “identified four concerning 

themes based on the IRB application: confidentiality of participants’ data and images 

during and after data collection, voluntary participation, informed consent, and data 

collection” (p.67). Both case studies had different foci from the teacher researchers; 

however, the themes were common in both.  

In case study one, the teacher researcher wanted to address her writing instruction 

strategies. The IRB stressed that the study posed many ethical issues that were not 

present in the parent consent form that the researcher drafted. The research was unclear 

about the nature of the study and there was an element of implied persuasion to 

participate in the study. There were also concerns with confidentiality. The audio-video 

recording device posed concerns as well. The students’ behaviors would be present on the 

video, which was not part of the study. The researcher also mentioned that there were no 

conflicts of interest. This creates a question of the ethical knowledge of the researcher: 

lack of awareness that being the teacher and the researcher in a classroom is a conflict of 

interest. To satisfy the IRB requirements, the researcher addressed all of the issues 

mentioned and the researcher provided clarity about the differences between classroom 

expectations and the research study (Owen, 2006). 

In case study two, the teacher researcher was very clear about data collection 

methodology. The consent forms were informative, containing details regarding 
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confidentiality, volunteer participation, and anonymity.   However, the IRB wanted 

clarity and modification about data collection. Even though the teacher researcher was 

mindful about the ethical issues of action research, there was still lack of detail regarding 

confidentiality and coercion (Owen, 2006).  

In this case study, the researcher worried that the IRB was questioning his ethics 

because there was a need for clarification. The researcher also mentioned the need for 

quick data collection. The researcher did appease the IRB by following the 

recommendations.  

Owen (2006) mentioned the findings from the two case studies exemplify the 

importance of being mindful of ethical issues that can arise in an action research study. 

Researchers must strive to master the practices of action research and the IRB process 

(Nolen & Putten, 2007). It is important for researchers know how to eliminate ethical 

issues underlying in informed consent of participants, confidentiality, autonomy, and 

ethical standards.  

Informed consent of participants.  Teacher researchers have a very strong 

presence in their classrooms. The students recognize the teacher researcher as an 

authoritative figure and as the person who is responsible for their academic success 

(Peltokorpi, MaAtta, & Uusiautti, 2012). When the classroom teacher is the researcher, 

this can create ethical conflicts with the students. Teachers need to understand that it is 

important to receive informed assent from student. The term assent is used when a 

student who is too young to give consent but is willing to participate says so (King & 

Kramer, 2008). It is crucial that the teacher researcher clearly outlines the procedures of 

the study and the level of volunteerism in the letter of informed consent to the parents of 
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the students (Nolen & Putten, 2007). Having informed consent and assent is critical 

because both the students participating in the study and the parents of those students need 

to be fully aware of what is taking place in the study as well as having an understanding 

that participation is completely voluntary.  Informed consent is and can be very hard to 

acquire in the K-12 classroom research setting. The Belmont Report, from the National 

Commission for the Protection of Human Subjects of Biomedical and Behavioral 

Research, clearly defines informed consent as:  

Respect for persons requires that subjects, to the degree that they are capable, be 

given the opportunity to choose what shall or shall not happen to them. This 

opportunity is provided when adequate standards for informed consent are 

satisfied. While the importance of informed consent is unquestioned, controversy 

prevails over the nature and possibility of an informed consent. Nonetheless, there 

is widespread agreement that the consent process can be analyzed as containing 

three elements: information, comprehension and voluntariness. (part c) 

Teacher researchers often find the process of informed consent as a task rather than a 

necessity (Nolen & Putten, 2007). There is an acknowledgment of power that is present 

when the classroom is the setting of the research and the teacher is the researcher. 

Peltokorpi, MaAtta, and Uusiautti (2012) mention that the student often wants to please 

the teacher. It is imperative that teacher researchers discuss the optional participation in 

the study. Student participants should never feel pressure to be part of a study, nor should 

they feel that their grades could falter if they choose or deny to participate in the study. 

Teacher researchers must also be sure, when drafting informed consent and assent forms, 

that the language is comprehensible by all levels of readers. This ensures understanding 
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and clarity for the participants and the parents and or guardians of the participants (Nolen 

& Putten, 2007). Informed consent documents have be clear, non-threatening, and 

provide students and guardians with transparent protocols and procedures of an action 

research study taking place in the classroom (Owen, 2006).  

Participants and their confidentiality.  Action research normally takes place in the 

school setting; therefore, the practitioner researcher must be sure that they protect the 

identities and confidentiality of the participants (Nolen & Putten, 2007). Teacher 

researchers need to take the extra steps to ensure that student participants are not 

identifiable because the researcher is the teacher of the participants. Often times the 

readers of the research can identify the participants as they are described in the data. 

There is also a chance that members of the community can identify participants who 

attend the school of the study (Nolen & Putten, 2007). Confidentiality is extremely 

important to protect.  

Participants and their autonomy.  When teacher researchers try to obtain consent 

from their students, it is important that the students are aware that there are no 

consequences for not participating in the study (Owen, 2006). In an action research ethics 

study, Peltokorpi et al. (2012) questioned the developmental readiness for children to be 

able to consent to a research study. The action research case study consisted of 21 

students between the ages of seven and nine. The researcher was the teacher of the 

students, and case study showed a clear hierarchy of power. The students may not have 

been able to comprehend that even though the teacher, the researcher, wanted them to 

participate in the study, that it was okay for them to say no (Peltokorpi et al., 2012). The 

teacher researcher was sure to use language that was clear and simple in the informed 
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consent form for the parents and student of the study. The teacher researcher clearly had 

the autonomy of the students in mind. She also kept the students well versed in the data 

that she was using in her study so that they felt that they were taking full part in the study.  

 Teacher researchers also need to be aware of the relationships that they have with 

individual students before the study begins (Nolen & Putten, 2007). Behavioral situations 

and student work habits may have hindered the teacher-student relationship throughout 

the school year. Therefore, the teacher needs to address the relationship with the students 

so that he or she is clear that the research is separate from what has happened previously 

in the school year. Nolen and Putten (2007) state that it is crucial that teachers are well 

informed of the ethical guidelines of research with human participants and academic 

research. The relationships between the student as a participant and teacher as the 

researcher continue well after the action research study. For this reason, the researcher 

needs clearly establish the complex roles of everyone involved in the study and rectify 

any ambiguity (Peltokorpi et al., 2012).  

Ethical standards.  Unlike the medical and counseling fields, teacher organizations 

have not developed a set of ethical principles that distinctly outline the role of the teacher 

researcher (Nolen & Putten, 2007). However, academic researchers can use the ethical 

guidelines used for the medical and counseling fields for human participants. Nolen and 

Putten (2007) express that, like the medical and counseling field, the teacher must always 

remain the practitioner first and the researcher second. The educational and emotional 

needs of the students must take precedence over the data collection and findings of the 

research study.  
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 When participating in action research, the teacher often fails to stop collecting 

data even after the study is complete, and this occurs even without conscious awareness 

(Nolen & Putten, 2007).  When this data collection continues without the consent of the 

student participants, the researcher is crossing into ethical misconduct.  

 There are many complex problems that may arise during action research in the 

school setting. It is important that teacher researchers become educated on the academic 

research process as well as what is expected by the IRB (Owen, 2006). The IRB provides 

recommendations to express the responsibilities for those involved in the action research 

process and who supervise ethical conduct.  

Institutional review board's recommendations.  Action research requires special 

informed consent and data collection protocols. IRBs labor to fully review the action 

research applications (Nolen & Putten, 2007). The IRB originally states the rights of 

participants of biomedical research. This makes getting IRB approval difficult for teacher 

researchers. Action research is not about other people; it is about making educational 

change in one's own instructional practice. There needs to be an IRB application that 

coincides with this research process. Owen (2006) states that some members on IRBs 

may have a hard time understanding what the action researcher is trying to accomplish 

because this process is so different from traditional qualitative research practices. 

Considering that IRBs have a strong medical presence, action researchers struggle to gain 

IRB approval because of the level of difficulty in explaining data collection (Owen, 

2006). Also, the research is not about the other participants in the study, but the teacher 

must recognize the impact involvement has on participants. This ambiguity also makes 

applying for IRB approval unclear (Owen, 2006).  
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 Nolen and Putten (2007) recommend that writers of protocol submission forms 

modify the forms to fit the needs of research in the behavioral and social sciences. These 

forms must be clear and concise. The forms need outline the measures taken by action 

researchers to ensure that the feeling of coercion is minimal for student participants. The 

next recommendation is that there is a set age level that has informed consent forms to 

match the developmental readiness for that age. Finally, Nolen and Putten (2007) 

recommend that teacher researchers participate in the IRB process by serving on 

institutional or district review boards.  

Implications for Teacher researchers 

 Teachers have a responsibility to use action research to improve their instructional 

practices. O’Dwyer, Wang, and Shields (2015) mention the urgency for improving 

instructional practices to increase engagement in the middle grades mathematics 

classroom.  To find these instructional changes that need to be made, teachers must 

engulf themselves in the process of action research. Teacher researchers need find out 

what fosters engagement for their students. Without participating in this practice, 

educators will not see the changes in mathematic achievement and engagement that is so 

desperately needed (O’Dwyer, Wang, & Shields, 2015). The use of constructivism is an 

important component of implementing a plan to increase engagement.  Constructivism 

builds the foundation for the implementation of student-centered teaching practices. 

Therefore, using student-centered practices promotes engagement and fosters 

achievement. Table one demonstrates the themes and studies that are synthesized in this 

review of literature.  These themes were used as the backbone of this action research 

study. 
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Table 1 

Review of Literature Themes and Study Outcomes 

Theme Author(s) Study Outcomes 
Constructivism Denton (2012) Students preferred to work in a constructivist 

based classroom. Collaboration and student-
centered learning promoted engagement.  

 Lei & Gou (2015) Student mentioned higher engagement levels 
when working in a constructivist environment.  

 Vygotsky (1979) 
 
 
Zain, Rasidi, & 
Abidin (2012) 
 

Major theorist used in this study for 
constructivism. States that constructivism is a key 
to social learning and collaboration.  
Collaborative work in the constructivist 
classroom promoted high-level thinking in 
problem solving. 

   
Engagement Attard (2013) Students were more engaged when they worked 

in learning stations, with manipulatives, had 
movement, and social with one another.  

 Doukakis, 
Glannakos, 
Koilias, Valmos 
(2013) 

Students who are consistently engaged in a 
content area are more likely to become confident 
in that subject area.  

 Early, Rogge, & 
Deci (2014) 

Students who are persistent and there is effort 
shown, students had higher levels of motivation 
and engagement when working on rigorous, real-
world problems.  

 Fredricks (2011) Behavioral, cognitive, and emotional engagement 
impact achievement in the mathematics 
classroom. 

 Laet et al., (2015) Positive teacher and student relationships have an 
positive effect on engagement. 

 Li & Lerner 
(2013) 

The more that students are cognitively engaged in 
their work, the more they feel content at school 
and want to learn more.  

 Martin (2011) Confidence in mathematics leads to persistence in 
mathematics.  

 Patrick, Ryan, & 
Kaplan (2012) 

Positive classroom environment, social 
interactions, and teacher respect lead to 
engagement. 

 Smart & Marshall 
(2012) 

Complex interaction between students and 
teachers promote engagement. 
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Instructional 
Practices 

AMLE (2010) Essential Attributes for Middle Level Education 

 Hirn & Scott 
(2014) 

Instructional practice, student feedback, and 
opportunities to respond lead to academic success 
and engagement.  

 James & 
Folorunso (2012) 

When teachers use student feedback to make 
changes to instruction, students showed growth in 
performance.  

 Saragin & 
Napitupulu 
(2015) 

Student-centered learning promoted ownership of 
work, which lead to engagement and 
achievement.  

   
Problem-based 
Learning 

Karatast & Baki 
(2013) 

Completed a study to increase skills using problem-
based learning.  

 Plucker & Nowack 
(1999) 

Wrote a report on problem-based learning and how it 
promotes complex and higher order thinking 

 Yo-Ju, Yay-Ting, 
Ning-Ching, Chiu-
Pin, & Chang 
(2010) 

Conducted a study on estimating a problem-based 
learning. The researchers found that higher-order 
thinking promotes achievement in estimating.  

   
Action Research Beckett et al. 

(2011) 
 
Gningue, Peach, 
& Schroder 
(2013) 

Stresses the importance of using action research 
as a means of professional development to better 
teaching practices in the classroom. 
Action research fosters foundational instructional 
practices in teachers.  

 Hoppe (2010) Designed a study for teachers to use action 
research to promote achievement through student-
centered learning and adjustments to instruction.  

 Konstaninou-
Katizi et al. 
(2013) 

Altered instruction to meet needs of their 
students. When the instructional changes were 
made the students reported higher levels of 
motivation and engagement.  

 Levin & Merritt 
(2006) 
Mills (2003) 

Transforming teacher practice through action 
research. 
Reviews the process of action research through 
Jonathan’s action research study on reading. 

 Owen (2006) Ethical conflicts of action research are shown in 
ambiguity in IRB forms.  

 Peltokorpi et al. 
(2012) 
 
 
West (2012) 

A study on action research ethics with seven to 
nine year olds showed that they do not understand 
that they can say no to participating in a study 
with their teacher as the researcher.  
Teachers should participate in action research to 
improve teaching practices by being reflective 
and critical of instruction. 
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Conclusion 

 This review of literature outlines the importance of using the theoretical 

framework of constructivism as a foundation for action research in the middle grades 

mathematics classroom. As a fifth grade mathematics teacher, I completed an action 

research study to improve my instructional practices to promote student engagement in 

my classroom. This process required me to take a critical look at my mathematics lessons 

and practices. The literature suggests that educators follow the circular model of action 

research to complete a study. Constructivism was the foundation for my student-centered 

classroom environment.    

 For my action research study, I continued to use student-centered instructional 

practices. I used student feedback to promote engagement in the mathematics class. I also 

used the student feedback and journal reflections to make changes to my instructional 

practices to meet the needs of my students. This process continued throughout the action 

research study. I wanted to set an example for my colleagues to show the importance of 

using action research to meet the needs of all students. 
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CHAPTER 3 

METHODOLOGY 

 Throughout this study, I used the action research process to promote engagement 

in my fifth grade mathematics classroom. Herr and Anderson (2015) define action 

research as a systematic reflective process in which a practitioner works to improve a 

deficit or problem that is encountered daily. Action research has a cyclic model that has 

overlapping stages. Action research may take place in the setting that the problem is 

present.  The action research process is supposed to be personal and meaningful to the 

teacher researcher participating in the study. Educators who want to make a positive 

change in their instructional practices implement the action research into their daily 

routine (Phillips & Carr, 2014).  

 The purpose of this study was to increase engagement in a mathematics class by 

using collaborative groups to solve real-world problems through the action research 

process. Qualitative data collection and analysis was used to support the findings of this 

study. Engagement in mathematics was determined daily teacher journal reflections, 

lesson plans and track changes to lesson plans, and by the feedback from students about 

the weekly math modules. The tracked changes were helpful because I was able to type 

along the side of the document comments that addressed the modules for the week. For 

example, I stated, “The students enjoyed playing this online game to help with 

subtracting decimals” on one of the weekly lesson plans.  I had meaningful discussions 

about the weekly math modules with my students to determine the instructional changes 
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that I needed to make to my practices to promote engagement in my mathematics 

classroom.  

 The following section addresses the statement of the problem and the posed 

research question. The section will provide an explanation of the sample and the setting 

of the study. The process of implementation of the design and procedures will be 

demonstrated, as well as the discussion of the methods of data analysis.   

Problem and Purpose of the Study 

 Many teachers have difficulty keeping students actively engaged in the middle 

grades mathematics classroom (Attard, 2011). There is a growing need for teachers to 

implement research-based instructional practices to help promote engagement. The 

purpose of this study was to use the process of action research to increase engagement 

levels in the mathematics classroom. I implemented a constructivist, student-centered 

environment as a foundation for the study. This study took place over a twelve-week 

period from August 5, 2016 through October 28, 2016.  

 I used the Georgia Standards of Excellence (GSE) as a reference to create student-

centered lessons for this study. The mathematics units that were to be covered included: 

order of operations, place value of whole numbers, multiplying whole numbers, dividing 

whole numbers, adding decimals, and subtracting decimals (Georgia Department of 

Education, 2015). The order of the units was adapted from the Georgia Department of 

Education fifth grade curriculum map (Georgia Department of Education, 2015). The 

students worked in collaborative groups to solve real-world problems based on the GSE.  
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Research Question 

How do I systematically reflect upon and change my mathematic instructional design 

through the process of action research? 

Sample Description 

 I, the action researcher, was the participant in this study. I was employed at the 

elementary school in which the study took place for three years.  The school was located 

in a suburban town in a south-eastern state. The school was a Title I school, meaning that 

44.62% of the students receive free or reduced lunch. The school had an enrollment of 

679 students. Of the 679 students, 14% were Hispanic, 2% were Asian, 22% were 

African American, 56% were white, and 6% were multiracial.  

 The data was collected during the 2016-2017 school year. The 2016-2017 school 

year was my ninth year teaching. I drew my influences for pedagogy from life 

experiences of growing up around the world and the instructional research that I 

completed during an undergraduate degree in Early Childhood Education, a Master’s 

degree in Early Childhood Education, and an Educational Specialist degree in Early 

Childhood Education. I have been teaching fifth grade for three years. I taught second 

grade for five years and third grade for one. I enjoyed fifth grade the most because I 

preferred to teach more complicated mathematics to students.  

 Over the past three years, I have implemented constructivism within the 

mathematics classroom. I have been using grouping to teach mathematics for about a year 

and allowing the students to work in collaborative groups for about three months. While I 

have been using grouping for a while, I had only recently used research-based practices 

within grouping, such as meaningful discussions, student feedback, and problem-solving. 
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Making the transition to student-centered learning was difficult for me. Giving up control 

to the students to be responsible for their learning was hard because I was used to being 

the leader of learning, rather than the facilitator.  I knew that I liked things done a certain 

way; however, the students seem to enjoy working on their tasks in the order in which 

they like.  

 I always wanted to be sure that my teaching practices are up to date and research-

based. By incorporating action research into my practices, I attempted to promote 

engagement in the mathematics classroom.  

Protection of the Students 

 The students in my class were not the participants in my study. They were 

receiving instructional practices that I would provide even if I were not completing this 

formalized action research study. The students who provided feedback for engagement 

were not treated differently than the students who did not. All of the students in the class 

completed the math modules and I monitored their engagement. However, eight of the 

students provided feedback on their engagement for purposes of this study.  The students 

who gave the feedback for the first round of instructional change were chosen based on 

their off task behaviors and non-completion of the math modules. The students who 

provided feedback for the second through the fourth rounds of instructional change were 

based on their pretest scores. 

Research Design 

 It is important that I help foster engagement in my mathematics classroom.  To do 

this, I used the action research process to change my instructional practices to meet the 

engagement needs of my students. I wanted to be reflective about my practices, therefore 
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I needed to incorporate reflection into my day (Cunningham, 2008).  Mills (2003) stated 

that there is a circular model that can be used when using action research as a 

methodology. The model is more of a guide rather than a set of concrete steps. The steps 

in this process include: identifying an area of focus, creating a plan for data collection, 

analyzing data, interpreting data and reflecting upon that data, and action planning for 

educational change. I used this model for my action research study. The cycle took place 

over a week. I completed this cycle each week from the middle of August 22, 2016 

through October 28, 2016. However, I spent more time finding an area of focus during 

the month of August. I started making small instructional changes from the first week of 

school using general feedback from the class and daily journals. After I reorganized my 

lessons for my first round of instructional changes, I made weekly changes to the 

modules based on student feedback in the small group discussion and my daily reflection 

journals. 

Figure one demonstrates the circular model of the action research process. The 

figure shows the process of action research laid out into descriptive pieces. Educators can 

use this graphic to organize a plan for action. Figure one illustrates a detailed example of 

a method that teachers can follow from Mills’ (2003) skeleton process. Because the 

action research process is so reflective, the model shows allowance for change along the 

way. For example, I may teach a lesson in my small group, reflect upon the lesson, and 

decide that I need to teach it a different way. In this case, I would make my instructional 

change and continue along the cycle of action research. Herr and Anderson (2015) 

mention that you do not have to complete the action research cycle before going back or 

jumping ahead to another step. This allows flexibility so that I can make the changes 
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necessary in my study.  Figure one demonstrates an example of the action research cycle 

suggested by Mills (2003).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Action research circular model based on Action Research: A Guide for the 
Teacher researcher, by Geoffrey Mills, 2003, Upper Saddle River, NJ: Merrill Prentice 
Hall. 
  



56  

 

Identifying an Area of Focus 

 The area of focus that I worked with for my action research study was 

engagement in the mathematics classroom. Ryan (2000) states that students in the middle 

grades mathematics classroom have a hard time staying engaged. The instructional 

methods being implemented were not meeting the students where they need to. Attard 

(2013) found in a research study that students found lessons engaging when they were 

placed into collaborative groups and could solve real-world problems.  Therefore, I used 

heterogeneous grouping to make my collaborative groups for the math modules. Math 

modules were the “centers” that the students had to complete throughout the week.  There 

were five to seven modules that the students had to complete.  

 When identifying an area of focus, it is important to go through the process of 

reconnaissance (Mills, 2003). This process included reflection of my beliefs about 

teaching, describing what I would like to see changed for the positive in the classroom, 

and explaining what I want to investigate within my study.  

 I had a strong belief in using constructivism as the theoretical framework for my 

pedagogy. I believe that students need to be social in the learning process (Vygotsky, 

1979). I knew that I wanted my students to use their prior knowledge and the knowledge 

of their peers to build strong foundations for mathematical understanding. For these 

reasons, my students worked in collaborative groups when completing their weekly math 

modules.  

 As a classroom teacher I, of course, wanted to see that my students are engaged in 

mathematics. However, middle grades students have a very low rate of engagement in 
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mathematics (Ryan, 2000). Therefore, during my study, I attempted to promote higher 

engagement for all students in my mathematics classroom.    

Creating a Plan for Data Collection 

This study included qualitative data collection methods. Qualitative methods 

included revisiting lesson plans and adding tracked changes, writing daily reflections, and 

having conversations with students for weekly feedback. Action research data collection 

had a narrative component (Herr & Anderson, 2105). Because I was the researcher and 

the participant in this study, the data collected was in first person and contained details 

about how I made changes to my instruction, rather than having the students make 

changes in their academic practices.  

The students were given a pretest so that I could see how well they understood a 

unit before it was taught. Once the students completed the pretest, I made heterogeneous 

groups for the small group lessons based on the number correct on the test. I made sure to 

make the groups as evenly distributed as possible. The students completed five to seven 

weekly math modules. The students were given the autonomy to choose the modules that 

they wanted to work on daily. They had to complete all of the modules but they were 

given the freedom to work with who they wanted and what they wanted to work on each 

day. The students met with me in groups daily for 10 to 15 minutes for the math lesson 

introduction. If the lesson was more in depth, I used extended time to teach the lesson 

over the course of a few days. This way each student received the same amount of 

instruction for each lesson.  

Lesson plans and tracked changes. The class had a 10 to 15-minute break after 

math class for snack and restroom time. I used this time to make tracked notes on my 
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lesson plans about what worked well and did not work well. I made quick notes about the 

instructional time and levels of understanding.  

Daily reflection. At the end of each day, I made reflection about the math period. I 

recorded how I felt the math lesson went and changes that I thought I needed to make the 

lesson smoother or instruction better. I recorded the parts of the lessons that went well 

also. The daily reflection was a running word document.  

Weekly student conversations. On Fridays, the students that are participating in 

the small group for instructional change and I had a discussion about their engagement in 

the weekly math modules.  We discussed what they thought went well during the 

modules and what they thought needed changed to help them stay engaged and on task 

during the module time. I would use their feedback to make instructional changes to 

promote higher engagement.  Table two is an example of how I recorded our weekly 

engagement discussion.  

Table 2  

Engagement Discussion Chart. 

Week of 
9/1/16 

Small group achieving 7/10 or higher on decimals pretest 

Small Group 
Members 

David Eliza Franny Greg Hank 

Feedback 
From 
Modules 
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 The students and I had a discussion about their engagement and how they felt that 

they worked on the modules. Then I had the students tell me what they thought would 

make the module more engaging. I then took that information and made changes to my 

lesson plans for the math modules. Table three below demonstrates the weekly topics to 

be covered for the duration of this study.  

Table 3  

Weekly Math Lesson Schedule  

Date Topics Being Covered in Small 
Group Lessons and Modules  

Week 1 Algebraic Expressions and Order of 
Operations 

Week 2 Algebraic Expressions and Order of 
Operations Review and Assessment 

Week 3 Multiplication of Whole Numbers 
Week 4 Multiplication of Whole Numbers 
Week 5 Multiplication of Whole Numbers 

Review and Assessment 
Week 6 Division of Whole Numbers 
Week 7 Division of Whole Numbers 
Week 8 Division of Whole Numbers 

Review and Assessment 
Week 9 Decimal Place Value 
Week 10 Adding and Subtracting Decimals 
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Data Analysis and Interpretation 

 During data analysis and interpretation, I used the data that I collected to find 

common themes (Ferrance, 2000). By finding common themes, I saw the deficits that 

were in my lesson plans and instructional design of the math modules. I also used the 

feedback that from my students to make instructional changes to my practices.  

 I used the coding software, NVIVO, to find the common themes in my journal 

entries and reflections. Bergin (2011) states that NVIVO is quality software to use to 

provide depth to a qualitative study through data analysis.  

Action Planning for Educational Change  

 Based on what I have interpreted from the data, I made changes to my 

instructional practices (Ferrance, 2000). Student feedback was a big factor in my decision 

making. I wanted the students to be able to have a say in how they are learning and what I 

could do to promote engagement within their learning. I used the tracked changes and 

daily reflections to modify my lesson plans for the next week. It was important that the 

modules are well thought out and well structured, therefore the daily reflections and 

tracked changes were crucial to the instructional changes that needed to be made. 

Disorganized learning will not promote engagement (Delialioglu, 2012). As the units 

progressed, I also changed the format of the modules to meet the needs of my students. 

Because this whole process was a cyclic and reflective, I was able to make corrections 

and modifications as we made our way through the math curriculum.   

Learning Modules 

 In order to ensure that my students had opportunities to work together during my 

mathematics class, I implemented learning modules within my lessons. Modules were 
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center-like activities that the students have to complete throughout the week. The 

students were shown how to complete the modules on Monday and they had the options 

to complete the modules in any order. They had to make sure that they modules were 

complete by the end of the mathematics period on Friday. The modules included a small 

group lesson with me, a problem solving module, a constructed response module, a 

module that included manipulatives, and an online practice module.  

Lesson with Ms. Ivory 

 Each day the students were introduced to the new concept for the day during a 

mini lesson at the beginning of the period. This mini lesson was only about five to ten 

minutes each day. The mini lesson allowed for the students to get as preview of what they 

were going to learn during their small group lesson with me. After the mini lesson, the 

students participated in a small group lesson with me lasted about 15 to 20 minutes based 

on the complexity. If the lesson needed more time, the students would stay with me in the 

group and I pushed the lessons with me back to the following days. Students completed 

formative assessments during this time as well. For example, the students may have taken 

a four question quiz at the end of the small group. This way instant feedback was 

provided in our small group setting.  

Problem Solving 

 The problem solving module was a word problem module. The students solved 

real-world problems that incorporated the standards that were being covered that week. 

They had to show their answers using models and they had to explain how they found 

their answers. They also had to show their arithmetic if they used the algorithm to solve 

the problem. The students used the help of one another to get through the problems. The 
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problem solving module would sometimes be a “create your own word problem” activity. 

The students would create their own word problems that covered the content being 

covered that week. They would also have to state how they solved the problem and the 

correct answer to their world problem. The word problem needed to be a real world 

problem. This module would differ each week depending on the standard being covered.  

Constructed Response 

 The constructed response math module was a writing module. The students were 

given a problem to solve and this problem could cover any mathematics topic that they 

have learned previously. Sometimes this problem was more of a math puzzle rather than 

an arithmetic problem. The students would solve the problem, then they would have to 

write a paragraph about how they solved the problem and give the answer.  

Manipulative Models 

 The manipulative models module was a hands-on module. The students had to 

model the types of problems that they are solving. They made visual representations of 

the math problem. For example, students may have been asked to draw an example of the 

number 543. So they drew five one hundred base ten blocks, four ten base ten blocks, and 

three one base ten blocks. Another example included using pretzels and Skittles to 

represent decimal numbers.  

Online Practice 

 The online practice module was the technology center. The students worked on a 

math program called IXL. IXL checks for master of a math skill. The students worked on 

practice problems and if they get an incorrect answer, the program showed them how to 

solve it correctly.  Some weeks the students were asked to create slideshow presentations 
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or online posters to present to their classmates about the math lesson. IXL was the main 

program used for this module because we are required to use this program during the 

mathematics period in our school. 

Summary 

 This action research study took place in the fall semester in a fifth grade 

mathematics classroom. I used the cycle of action research to promote engagement 

amongst my students. I used tracked-changes in my lesson plans, journal entries, 

reflections, and student feedback to make instructional changes to promote engagement. 

This study provided insight to the importance of using action research in the middle 

grades classroom and helped me to realize importance of using student feedback to 

improve my instructional practices for the better of my students. 

The next chapter presents the analysis of the data from this study. The findings 

and common themes are discussed.  The use of journal entries, student feedback, and  

reflections are presented to show the  process of  action research to make instructional 

changes to my teaching practice.
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CHAPTER 4 

DATA ANALYSIS 

 The purpose of this study was to use the action research process to promote 

engagement in the middle grades mathematics classroom. I wanted to see if I could 

change my instructional practice using student feedback on math modules to increase 

engagement levels with my students.  

Research Question 

How do I systematically reflect upon and change my mathematic instructional 

design through the process of action research? 

Description of the Sample 

 As the researcher, I was the participant in this study. I had been teaching for nine 

years and this was my third year of teaching fifth grade. I taught two sections of 

Mathematics, one section of Social Studies, and one section of Science. I had 24 students 

in my class. My class consisted of heterogeneously grouped students of race, gender, and 

ability level. My class included students who were in Response to Intervention (RTI) Tier 

2, meaning that they were not meeting some of the reading and math standards and they 

received 45 minutes of intervention per week in either reading, math, or both. I had 

students who were in the Early Intervention Program (EIP), meaning that did not pass or 

came close to not passing the Georgia Milestone Assessment in fourth grade in either 

reading, math, or both. The Georgia Milestone Assessment is the end of year assessment 

that all students take in Georgia from grades three through eight.  I had students who
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 were in the advanced skills group, meaning that they did not qualify for gifted services, 

but they are achieving above grade level. I have five students who were in the gifted 

program. I also had students who were general education students. Some of them 

achieved on grade level, a little above, or a little below grade level. All of my students 

took the Georgia Milestone Assessment when they were in the fourth grade. The scores 

for my students ranged from a one through a four. The score of a one means that the 

student did not pass that section of the milestone and is considered a beginning learner in 

that subject area. A score of a two means that the student considered a developing learner 

in that subject area. The score of a three means that the student is a proficient learner in 

that subject area. The score of a four means that the student is a distinguished learner in 

that subject area. Table four below demonstrates the meaning of the scores for the 

Georgia Milestones Assessment.  

Table 4 

Georgia Milestone Score Descriptions 

Student Score Score Description 
One The student did not pass the section tested and is considered a 

beginning learner in that subject area.  
Two The student passed the section tested and is considered a 

developing learner in that subject area.  
Three The student passed the section tested and is considered a 

proficient learner in that subject area. 
Four The student passed the section tested and is considered a 

distinguished learner in that subject area. 
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Table five below demonstrates the academic levels of my students from the study. 

The table shows the student number, race, gender, learning level for mathematics, and the 

Georgia Milestone score from the previous year. 

Table 5 
 
2016-2017 Class Data 

Student Race Gender Learning Level for 
Mathematics 

Georgia Milestone Mathematics 
Score from Previous Year 

1 Hispanic Female EIP 1 

2 Black Male EIP 1 

3 Black Male EIP/RTI Tier 2 1 

4 Black Female Advanced 2 

5 White Male RTI Tier 2 2 

6 White Male Gifted 2 

7 White Male Advanced 2 

8 Hispanic Female General Ed 2 

9 Black Male Gifted 2 

10 White  Male  RTI Tier 2 2 

11 Indian Male General Ed 2 

12 Hispanic 
and Asian 

Female General Ed 2 

13 White  Male General Ed 2 

14 White Female General Ed 2 

15 White Male  EIP 2 

16 White  Male RTI Tier 2 2 
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17 White Female Advanced 3 

18 White Female Gifted 3 

19 White Male Advanced 3 

20 White Female Gifted 3 

21 White Female Gifted 3 

22 White Female Advanced 3 

23 White  Male General Ed 3 

24 White Male General Ed 3 
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The First Day of School 

 On the first day of school, which was a Friday, we spent most of our day going 

over the procedures of our class. We also played get to know you games, and I told the 

students all about myself. Throughout the day we did different activities that covered the 

rules, policies, and procedures of the class. I noticed that each time we transitioned to 

another activity, the students would start their own conversations. This is not typical on 

the first day of school.  It was time to play the name game and I had the students stand up 

and form a circle around the room. Getting them to listen to directions so that they knew 

how to play was difficult. I got them quiet and told them that we were going to go around 

the circle and each person would have to say the names the students who were ahead of 

them in the circle. Before we started playing, I asked, Is there anyone new to our school 

this year? No one raised their hands. I quickly realized that everyone knew everyone. A 

light bulb went on instantly in my head. They were all talking so much because they were 

already so comfortable with each other. I was pleased to know that they were already 

comfortable with one another and that they have known each other before this school 

year.  

 We continued through our first day of school getting to know one another, and I 

had to keep reminding the students that they had to pay attention and follow directions 

when I needed them to. We went to lunch, recess, and ended our day at Art. Before we 

left the room to go to lunch, recess, or art class, I told my students what I expected in the 

hallways. When we are walking in the hallway, I expect you to walk along the blue line 

and to walk quietly. Please do not touch any work on the walls.  The students started off 

walking on the blue line and they were quiet at first. However, the art room is on the 
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opposite side of the school. As we made our way there, I had to keep stopping the 

students to remind them that they had to walk quietly in the hallways. I left my class with 

the art teacher and when I picked them back up, I was told that they did a lot of talking 

while she was trying to explain the procedures for art class.   

 At the end of the day, I sat down to reflect on what happened throughout the first 

day of school. I really enjoyed my first day with my new students. However, I did a lot of 

redirecting with the excessive talking. I knew that this would be something that I would 

have to really stay on top of appropriate behaviors with this group of students. I also 

made a note to be sure to discuss appropriate behaviors and expectations during our math 

module time. Considering our math modules were going to be based in constructivism, I 

wanted to be sure that my students understood the purpose of working together during 

our math time.  

The First Week of Math Instruction 

The first unit that we cover in fifth grade is Order of Operations and Numerical 

Expressions. We covered this unit in a short amount of time because the standards in this 

unit are revisited throughout the other units during the school year. I began the unit with a 

pretest that addressed the standards that would be covered in the unit. Table six below 

lists the Math Georgia Standards of Excellence covered in this unit.  
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Table 6 

Unit One Georgia Standards of Excellence for Fifth Grade Mathematics 

Standard  Description of Standard 

Operations and 
Algebraic 
Thinking (OA) 
1.  

Use parentheses, brackets, or braces in numerical expressions, and evaluate 
expressions with these symbols. 

Operations and 
Algebraic 
Thinking (OA) 
2.  

Write simple expressions that record calculations with numbers, and interpret 
numerical expressions without evaluating them. For example, express the 
calculation “add 8 and 7, then multiply by 2” as 2 x (8 + 7). Recognize that 3 
x (18932 + 921) is three times as large as 18932 + 921, without having to 
calculate the indicated sum or product.  

Georgia Department of Education, 2016 

I covered these standards by going over expressions first. I spent time talking 

about the language of mathematics and how we are going to spend the first week going 

over algebraic expressions and order of operations along with understanding how to work 

through the math modules.  

On Monday, I gave the students a pretest on algebraic expressions and the order 

of operations. I only gave the students ten minutes to complete the pretest. When the 

students were finished, we went over the pretest together so that the students could see 

how they did and what they understand before we being the unit. Table demonstrates the 

scores from the pretest.  I spent the rest of the math period going over my expectations 

for our math class and how it will run.  Table seven demonstrates the pretest scores for 

the algebraic expressions unit and figure two demonstrates the weekly lesson plan along 

with the tracked changes from the end of the week.  
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Table 7 

Algebraic Expressions and Order of Operations Pretest Scores 
 
Student Number of Questions Correct 
1 3/10 
2 2/10 
3 4/10 
4 5/10 
5 3/10 
6 2/10 
7 3/10 
8 1/10 
9 3/10 
10 2/10 
11 3/10 
12 3/10 
13 3/10 
14 2/10 
15 5/10 
16 2/10 
17 2/10 
18 6/10 
19 4/10 
20 4/10 
21 2/10 
22 4/10 
23 2/10 
24 4/10 
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Figure 2. Week One Lesson Plans. 
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I have rephrased how I described how our math class will run each week. Any italicized 

text was what I said (paraphrased from memory) to the class or a small group.  

Today will be one of the few days that you sit in your desks and listen to me talk 

through most of the class period. I am going to explain to you how we are to work in our 

math modules each day. When I say math modules, you can think of them almost like 

centers. The difference is that you will be working with your classmates to complete all of 

the work throughout the week. Each week I will have the modules that are to be 

completed on the board. You have all week long to finish the modules. The math modules 

will be due each Friday at the end of the class period.  You will have free choice of which 

modules that you want to complete and when. Keep in mind that all of the modules must 

be turned in on Friday, but you have free choice to choose when and how you complete 

them. One day you may choose to work with only a partner, but another day you may 

choose to work in a small group of four students. I want you to work with your classmates 

so that you can solve the difficult problems together. You can use the ideas from each 

other to gain a better understanding of the module. I will be working with a small group 

teaching the lesson, so I am not always going to be available to answer your question. By 

working in a group, you can use one another to work through what is challenging you. 

The point of working in a group is not to give each other the answers, the point is for you 

to use the knowledge of one another to gain a better understanding of what we are 

learning in math. I want you to understand that you may work by yourself if you want to. 

You do not have to work with your classmates if you feel like just working on your own.  

Each day I will begin the class with a whole group mini lesson on what we will be 

learning in our small group. Then we will start our module and small group time. If I am 
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working with a small group, I do not want you coming to ask me questions about the 

modules. That is why I am having you work with your classmates. You can ask other 

students for help who are not in your group if your group cannot figure out what is 

causing confusion. Feel free to come ask your question when I am not working with a 

group or when I call you for your small group lesson.  If there are materials that go 

along with a module, you must be sure to put everything back that you take out. If you get 

scissors and glue off the supply shelf, you must put them back at the end of the period.  

While you are working with your classmates on the modules, I want you to talk 

about what you are doing. I know that there are times when the conversation may get off 

the topic of math, but I expect those kinds of conversations to keep to a minimum. I want 

you to use this time to gain a better understanding of what we are learning by working 

and talking with each other. This is called engagement. If I ask you if you are engaged in 

your math module and you answer yes, that means that you are focused on what you are 

doing, working together, and discussing the math topic you are working on. If I hear that 

your conversations are not about what you are learning or if I see that you are playing 

more than you are working, then you will be asked to go back to your seat and work. I 

will give you one warning. After your warning, you will have to go work at your seat. I 

want you to enjoy math and to really understand what you are doing. Therefore, I want 

you to work in groups and have meaningful conversations about what you are doing. 

There were three to four occasions when I had to send a student back to their seat to work 

because they would not stay on task.  

When you come to your small group lesson with me, I want you to make sure that 

you bring the materials that we discuss to bring at the beginning of the class period. Most 
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of the time we will work with the small dry erase boards and markers. Sometimes I will 

have you bring a pencil or something to color with. When we are working in small group, 

this is the time for you to ask any questions that you have. We can practice problems 

together so that you understand them completely. We can help each other while we are in 

the small group. Remember that you may not come work with the same group every day. 

Your small group lesson with me could be with different classmates each day. Are there 

any questions?  

Figure three below demonstrates the structure of my classroom and shows the 

areas where the students have the opportunity to choose where they work. For example, 

students can work on the reading rug, at a group of desks, my table if it is available, the 

extra working table, in the hallway, or right outside in the grass if weather permits.  
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Figure 3. Diagram of Classroom. 
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I answered any questions that the students had about the logistics of the math 

modules. I also answered many “what if” questions about not completing modules. 

“What if we don’t finish one module by Friday.”  Each module will count as a part of the 

whole class work grade for the week. Let’s say that there are five modules. Well, each 

module is worth twenty points. You will lose all of the credit for that module. Therefore, 

the highest grade you could get for your classwork grade for the week would be an 80 

percent.  Remember in fifth grade, your classwork grade is worth 75 percent of your 

whole grade. It is very important that you make sure that all of your modules are 

complete.  

I am going to explain the modules for this week. Since we will only have four days 

to work on the modules this week, you do not have as many modules as you normally 

would. There are four modules for this week.  

The modules for the week covered the algebraic expressions and order of 

operations standards. The students met with me each day for their small group lessons 

and they also could work on their IXL lessons online for algebraic expressions practice. 

Table eight demonstrates the first week of modules and the description of the modules.  
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Table 8 

Week One Modules  

Module Description of Module 

Dominos  The students had to cut out squares that had different order of 
operations expression and answers inside the square. The students 
would have to match the expression with the answer. When the 
dominos activity was completed correctly, the whole activity 
would be a square. The students then had to glue the dominoes on 
a piece of construction paper. The students were to arrange the 
dominoes on the floor or desk (depending on where they were 
working). By arranging them first the students could manipulate 
the dominoes if they found an error or needed to rearrange the 
dominoes.  

Order of operations 
matching 

The student had to solve the order of operations expression and 
cut the answer choice that they picked and glue the answer choice 
on the paper to show the match. The students had to work out the 
order of operations problem on a separate sheet of paper to find 
the answer match. 

Color by number algebra 
expressions 

The students had to solve algebra expressions and match the 
answer on the picture and color the picture based on the answer 
color key.  

Fence Painting Problem 
Solving 

The students had to solve the fence painting problem by deciding 
if the girl in the problem would be finished painting the fence in 
time to go to the movies with her grandmother. The students had 
to show their work with a picture or model.  
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The first week of modules did not go like I planned. The students were extremely 

loud and chaotic during their module time. There were many times when I would have to 

stop my small group to address the excessive noise in the classroom. On Friday, the day 

modules were due, I could feel a sense of panic throughout the room. I kept giving them 

time reminders. Thirty more minutes until modules are due. Each time I gave a time 

reminder, the panic level would grow. You have about ten more minutes. When it was 

time to turn in the modules, I could hear loud sighs of anguish. I heard whispers of, “I’m 

not done, are you?”  

There were several students who did not finish their modules the first week. We 

went over what their weekly module grade would be if they were missing one, two, three, 

or all four of the assignments. The expression on my face showed no mercy, but really 

knew I was going to give them a break the first week of modules and not give any zeros. 

Now that you know what your grade is for the week, who feels like they could have 

worked harder to get their work finished and finished correctly? Several hands went up. I 

understand that this is the first full week of school, so I am going to give you a break. You 

will get credit for the first week of modules, but from now on, I expect everyone to finish 

their modules. This means that there needs to be less redirection on the excessive noise 

and I want to hear more conversations about your modules.  I could feel the tension ease 

and I could hear the sighs of relief. The students now seemed to understand the 

importance of completing their weekly work and that module time is not playtime. While 

I wanted my math class to be based in constructivism, in which the students were 

learning based on their environment, their previous knowledge, and the knowledge of one 
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another, I could instantly tell that I had a problem with the excessive, non-mathematical 

talking that was taking place and keeping the students from engaging in their math work.  

 Excessive noise was the major theme from my first round of journal entries. From 

August 15 to August 23, I was constantly having to remind the same group of students to 

bring their noise level down to an appropriate level. The noise level is way too high right 

now. I would repeat this phrase several times throughout the math period.  There were 

times when I could not hear or understand what the students in my small group were 

saying. I cannot hear what my group is trying to ask me, this is the final warning for the 

noise level. I would threaten seat work at times because I could not hear the discussion at 

my small group. 

Thinking about the pianist and his grand piano, the pianist could hear that the 

keys were making sounds that were not appropriate for the key being played. There was a 

tuning adjustment that needed to be made. I did not mind if the room was noisy and if the 

students were just loud because they were talking about math, but I could pick up that 

this particular small group of students were not talking about math. A set of out of tune 

keys that kept repeating the same mistuned sound. These same students were not 

completing their math modules either. If I have to keep addressing you four students, I 

will make you work next to my table or at your desk. I would have to constantly, at least 

two to three times per math period, redirect those students to get back to work on their 

math modules.  

Overall the posttest scores for unit one were not as high as I wanted them to be. 

The students did okay, but I wished they had scored higher. It was important for me to 

keep in mind that this assessment was the first one that they took in Google Forms. This 
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was also the first math assessment that the students have taken covering algebraic 

expressions and order of operations. It is also important to note that the order of 

operations have exponents and decimals in them. The standards for exponents and 

decimals come in later units. After looking at all of the assessments I did feel good about 

moving on to the next unit. The standards for the unit were covered and we revisited both 

order of operations and algebraic expressions in the multiplication and decimal units. 

Table nine demonstrates the pre and posttest scores for the algebraic expression and order 

of operations unit.  
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Table 9 
 
Algebraic Expressions and Order of Operations Posttest Scores 
 
Student Pretest Scores Posttest Score 
1 3/10 80 
2 2/10 73 
3 4/10 73 
4 5/10 46 
5 3/10 80 
6 2/10 33 
7 3/10 87 
8 1/10 60 
9 3/10 67 
10 2/10 74 
11 3/10 60 
12 3/10 46 
13 3/10 73 
14 2/10 80 
15 5/10 73 
16 2/10 54 
17 2/10 73 
18 6/10 73 
19 4/10 54 
20 4/10 80 
21 2/10 94 
22 4/10 67 
23 2/10 40 
24 4/10 73 
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Unit two of the fifth grade math curriculum is multiplying and dividing whole 

numbers. I spent the first half of unit two, which is multiplying whole numbers as a time 

to monitor the students who were continuously engaged in their math modules, the 

students who were consistently having to be redirected, and the students who were and 

were not completing their modules with understanding of the concepts. Table ten below 

lists the Georgia Standards of Excellence for unit two.  

Table 10 

Unit Two Georgia Standards of Excellence for Fifth Grade Mathematics  

Standard  Description of Standard 

Numbers and 
Operations in 
Base Ten 
(NBT) 1 

Recognize that in a multi-digit number, a digit in one place represents 10 
times as much as it represents in the place to its right and 1/10 of what it 
represents in the place to its left.  

Numbers and 
Operations in 
Base Ten 
(NBT) 2 

Explain patterns in the number of zeros of the product when multiplying a 
number by powers of 10, and explain patterns in placement of the decimal 
point when a decimal is multiplied or divided by a power of 10. Use whole-
number exponents to denote powers of 10.  

Numbers and 
Operations in 
Base Ten 
(NBT) 5 

Fluently multiply multi-digit whole numbers using the standard algorithm) or 
other strategies demonstrating understanding of multiplication) up to a 3 digit 
by 2 digit factor.  

Numbers and 
Operations in 
Base Ten 
(NBT) 6 

Fluently divide up to 4-digit dividends and 2-digit divisors by using at least 
one of the following methods: strategies based on place value, the properties 
of operations, and/or the relationship between multiplication and division. 
Illustrate and explain the calculation by using equations or concrete models. 
(e.g., rectangular arrays, area models) 
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I split unit two into two sections because there is a lot to the standards in 

multiplying whole numbers. With that being stated, the standards are not difficult. The 

students catch on to multiplication quickly because they have been working on 

multiplication since the third grade. The modules for the multiplication portion of the unit 

covered the NBT1, NBT2, and NBT3 standards. Table 11 below demonstrates the pretest 

scores for unit two: multiplication of whole numbers. The figures four, five, and six show 

the standards covered and the topics taught for the multiplication portion of unit two 

Table 11 
 
Multiplication of Whole Numbers Pretest Scores 
 
Student Number of Questions Correct  
1 3/10 
2 2/10 
3 3/10 
4 5/10 
5 3/10 
6 2/10 
7 3/10 
8 1/10 
9 3/10 
10 2/10 
11 3/10 
12 3/10 
13 3/10 
14 2/10 
15 5/10 
16 2/10 
17 2/10 
18 6/10 
19 1/10 
20 4/10 
21 2/10 
22 4/10 
23 2/10 
24 4/10 
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Figure 4. Week Two Lesson Plans.  
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Figure 5. Week Three Lesson Plans.  
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Figure 6. Week Four Lesson Plans.   
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While working on the modules for multiplication, I have been recognizing that 

Students 3, 9, 16, and 19 had to be redirected often.  I have been constantly reminding 

them that they have to complete their work. During the four weeks that we have been 

working on math modules, the same four students consistently did not have their modules 

completed. We took a posttest on Multiplication. I wanted to see how the students who 

were not completing their modules scored on the multiplication posttest. The scores for 

the class are listed in table 12 below.  
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Table 12 

Multiplication Unit Posttest Scores 

Student Multiplication Pretest 
Scores 

Multiplication Post Test Scores 

1 3/10 90 
2 2/10 100 
3 3/10 75 
4 5/10 95 
5 3/10 85 
6 2/10 60 
7 3/10 100 
8 1/10 90 
9 3/10 75 
10 2/10 90 
11 3/10 65 
12 3/10 100 
13 3/10 90 
14 2/10 x 
15 5/10 95 
16 2/10 75 
17 2/10 90 
18 6/10 95 
19 1/10 45 
20 4/10 100 
21 2/10 75 
22 4/10 85 
23 2/10 70 
24 4/10 90 
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Throughout the class periods of teaching the first portion of unit two, there were 

lots of gains made in the understanding of the multiplication standards. Most of the 

students did very well on the posttest. There were four students who continued to have to 

be redirected. Students 3, 9, 16, and 19 scored below the class average. This would 

coincide with the fact that they have not completed their modules for the past four weeks. 

They constantly had to be redirected to work on their modules and they played more than 

they worked.  

Round One of Instructional Change 

I decided that I wanted to work with the group of students that I had to redirect 

during math module time. Their scores for the posttest on unit one were low. I was not 

surprised because they were not finishing their practice work and they were playing 

during work time. Only one of the four students passed the first posttest on algebraic 

expressions.  

 However, the students as a class did very well on the unit two multiplication test 

overall. The class average was an 83 percent. I pulled the students’ scores who were 

excessively playing and not finishing their modules. Table 13 shows the pre and posttest 

scores for the multiplication unit tests. I am using pseudonyms to help tell the story of 

instructional changes.  
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Table 13  

Multiplication Unit Two Posttest Scores for First Small Group 

Student 
(Number) 

Multiplication Pretest 
Scores 

Multiplication Posttest Scores 

Aaron (9) 3/10 75 
Billy (16) 2/10 75 
Charles 
(19) 

1/10 45 

David (3) 3/10 75 
 

While Charles was the only one who failed the multiplication posttest, Aaron, 

Billy, and David were one question away from failing the test and all four students were 

below the class average. I decided that I wanted to focus on these four students because 

they were not engaging in their math modules like they could be and they did poorly on 

their first posttest. I wanted to know what I could do within my instructional practices to 

help promote engagement within these students. 

As the classroom teacher, I was the one creating the classroom environment for 

these students, and I needed to discuss with them how they feel about my math class and 

what changes I could make to my instructional practices to make them more engaged 

during the math period. I met with the four students and we discussed what was going on 

during the modules. I wanted to start a small group with the students that I chose who 

seemed to not be engaged at the end of the multiplication lessons and modules. The 

second half of the unit is dividing whole numbers and the modules included division of 

whole numbers. Unit two is divided into two chapters. One chapter is multiplying whole 

numbers and the second chapter is dividing whole numbers.  
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Figure 7. Week Five Lesson Plans and Whole Group Modules. 
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 Daily Module Conversation 

 After deciding on the small group of students that I wanted to work with, I met 

with Aaron, Billy, Charles, and David to discuss the modules and how they felt about the 

math work. The students were saying how they preferred to work in the math groups. The 

table below shows the module requests. I want to talk to you four about the modules that 

you work on in class. I want you to be open and honest about how you feel about the 

modules. I want you to tell me the things that you like about the modules and what you 

would like to see different. I will do what I can to make the modules so that everyone in 

this group is satisfied. Table 14 demonstrates the feedback conversation from small 

group one.  
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Table 14 

Module Conversation from Small Group One 

Module Dislikes The students did not want to work with 
modules that required large amounts of 
writing. They wanted less worksheets with 
drills. Less coloring was also mentioned.  

Module Preferences  The students wanted more hands on activities, 
more coloring within the module activities, 
incorporate baseball and riddles. Wished for 
more computer based modules, more color by 
number activities and more practice on paper. 
The students wanted connect the dot activities 
that incorporates mystery. They would like 
more work on the computer and would like 
hands on activities such as working with dice 
or cards. Would like to have to build 
something and more activities that involve 
only paper and pencil.  
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 I noticed some contradictions in what the students wanted and what they did not 

want. The group wants less worksheets but then wants more practice on paper. They also 

mention wanting more practice on the computer but more paper pencil practice as well. 

Paper pencil activities are really just worksheets that the students would just practice 

arithmetic problems. There were some common interests in mystery activities (detective 

themed), coloring or cutting, and hands on activities. I made a note in my daily journal 

about the contradictory requests that this small group was making. I knew that I needed to 

take the students’ interests into consideration while planning their new modules. I also 

needed to make sure that the modules went along with the standards as well.  

 After meeting with the four students, I created new modules that I thought would 

promote higher engagement in the small group of students. The rest of the class would 

continue to do the modules that I originally assigned.  The four modules that I assigned to 

the students to help foster engagement are in table 15.  
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Table 15 

Small Group Round One Module Descriptions 

Module Description 

Mummy Division 
Color by Number 

The students had to solve the division problems inside of the mummy 
to figure out what color they need to color each section. There is a key 
at the bottom of the page that shows which answer gets which color.  

Division Spies In this module the students pretended to be detectives to solve a 
mystery. The students had to read the word problem and solve the 
division problem to figure out the mystery.  

Football Division 
Task Cards 

The students had to solve the football themed division problems. They 
chose a problem out of the stack of task cards and solved them on a 
separate sheet of paper. The students were to solve the problems using 
arithmetic.   

Football Puzzle This module consisted of a picture of a football player that had been 
separated into squares. There was a template that had division 
problems in squares. The students had to solve the division problems 
to get the answers. Once they had the answers they would match the 
answer with the number on one square from the football picture. The 
student would then glue the picture piece over the division problem. If 
all of the picture pieces were in the correct place, the football player 
picture would be a complete picture.  

IXL IXL is an online practice program purchased by our school district. 
We are required to use IXL in our math classes. The students are 
assigned a lesson that they must complete on IXL. When the students 
are practicing problems, the program will explain why a problem is 
incorrect if they get it wrong. The students can play games as they get 
so many problems correct. Also the students can earn medals for 
getting 100 percent of the problems correct. The medal score moves 
up and down as the students get correct or incorrect answers.  
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The students in the small group did not finish the new modules for week five. I 

was highly disappointed.  I noticed during the week that the students in the small group 

were extremely loud and played quite a bit. David would not work with the other three in 

the group. He would work on his modules with a student who was working on the 

modules that the rest of the class was working on. This student was caught making 

sounds with his mouth really loudly. Billy and Charles were constantly having to be 

reminded to get to work. I would look over from the small group that I was working with 

and Billy and Charles would not be working. I could tell that Aaron was working at 

times, but he would often play with Billy and Charles.  

Round One Module Conversation 

 I met with Aaron, Billy, Charles, and David at the end of the class period on 

Friday of week five. I wanted to discuss with them what happened during the week and 

why the modules were not complete. During our feedback discussion, the students 

mentioned what they liked and did not like about the modules. I think that we need to 

have a conversation about why the modules are not completed this week. I want you to 

tell me what you liked about your new modules, what you did not like, and how you felt 

you did on your classwork for the week.  The students mentioned that they did not enjoy 

the modules that I created for them.  Tell me why you did not like the modules. The 

students completely negated what they wanted for the week. They gave complete 

opposite feedback about the modules. This time, the students mentioned that they only 

wanted paper and pencil work, but still less worksheets. They did not like the mystery 

work and they thought that the work was too hard. One student mentioned that the work 

was too much. The students also mentioned they would rather have board games to play 
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rather than the work. Also, they mentioned that they would rather play online games than 

complete the IXL assignments.  

 I noticed that you all played quite a bit during the week. I had to redirect you 

several times to make the playing and noise making stop and for you all to get back to 

work.  I know that the talking was not about math because I could hear you. Tell me what 

you were doing during module work time. The students mentioned that they would play 

and talk about football and what they watched on television. We talk about how the 

playing probably interfered with their concentration and that they played more than they 

worked. I think that if you talked more about the math problems that you were trying to 

solve and worked together, you would be able to finish your work. David mentioned that 

he preferred to work on the modules that the other students were working on and that he 

realized that he was being lazy in the previous weeks. He asked if he could no longer be 

in the small group. He did mention that he would like to continue to talk about his 

progress each week with his modules. I do not mind if you work by yourself, but I do 

expect you to finish your work and stop the loud noises and playing. I will think about 

where to go from here with the modules that you will complete next. Next week we will 

review division and have division review centers and practice. We will also work on our 

study guide.  

 The week that followed was a review week for the division unit. We completed 

review centers, had a question and answer session, and spent two days completing and 

reviewing the study guide for division. I did not do small group review because I felt that 

it would defeat the purpose of review and question sessions.  We had a division unit test 

on Friday. Over all, the class did very well. The class average for the test was a 74 
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percent. Three of the four students in the small group scored below the class average. 

David scored one point above the class average. If I were to remove the scores of the 

small group, the class average would have been an 80 percent. This shows that the class 

average could have been much higher if those four students would have scored higher. 

Tables 16 and 17 below show the achievement score on the division unit assessment for 

the class as a whole group and for the small group respectively.  
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Table 16 

Division Unit Assessment Scores  

Student Division Pretest Scores Division Post Test Scores 
1 3/10 90 
2 2/10 90 
3 4/10 75 
4 5/10 75 
5 3/10 85 
6 2/10 45 
7 3/10 75 
8 1/10 90 
9 3/10 75 
10 2/10 70 
11 3/10 80 
12 3/10 85 
13 3/10 85 
14 2/10 80 
15 5/10 80 
16 2/10 25 
17 2/10 80 
18 6/10 85 
19 4/10 25 
20 4/10 95 
21 2/10 70 
22 4/10 85 
23 2/10 70 
24 4/10 85 
 

Table 17 

Small Group Division Assessment Scores 

Student Division Pretest 
Scores 

Division Post Test Scores 

Aaron (9) 3/10 75 
Billy (16) 2/10 25 
Charles (19) 4/10 25 
David (3) 4/10 75 
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I reflected on the discussion and reviewed the division assessment scores of the 

students in the small group and the whole class. The students consistently contradicted 

what they wanted to work on. They would go back and forth on whether they wanted to 

complete paper and pencil assignments, play games on the computer, and they did not 

complete the class modules nor the new modules that I created for them. I also found that 

it was hard for the students to articulate what was keeping them from completing their 

modules. Tell me why you did not finish your modules this week. I asked this question on 

Friday when the modules were due. One student replied that he didn’t know. I would 

have to scaffold the whole conversation. Do you think you played more than you worked? 

Did you use your time wisely? Did you understand what you were supposed to do? The 

student replied that he understood and did not play. This is clearly not the case because of 

the scores on the posttest and the playing that I watched happen during module time.  

 I was disappointed in the first round of instructional change with this small group. 

The modules that I created did not increase their engagement in my math class. I was sure 

that changing their modules to what they wanted to work on would increase their 

engagement. During our lessons I would work with them on their modules and we would 

practice problems together and it was like I was forcing them to even write the problems. 

The low scores on the posttest were alarming to me. Three of the four students did not 

have a true understanding of the division standards. These students were not engaged, nor 

were they showing gains in achievement.  

Small Group One Redesigned 

 During the final weeks of August and beginning weeks of September, our school 

conducts universal screener assessments in reading and math with each student in every 
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grade level that assess the grade level achievement range of each student. The universal 

screeners qualify the students for the Response to Intervention (RTI) program. Students 

who do not meet grade level cutoff scores are placed into tier 2. Tier 2 students receive an 

intensive individualized plan to help move the student back to tier 1, which means they 

are on grade level. If the students do not make adequate progress while receiving 

interventions in tier 2, they are moved to tier 3, which is even more intensive than tier 2.  

 Aaron, Billy, and Charles all qualified for tier two interventions. The universal 

screener assessment data came to me right as the division unit was coming to an end. 

This data clarified my concerns about the students not showing achievement gains in 

mathematics. Their universal screener data indicated that there were some math concepts 

that these students needed intensive interventions to help them be successful. Therefore, 

instead of changing their modules to engage them, I needed to address the fact that they 

were not yet able to complete fifth grade work on their own. I created plans for these 

students that now allowed them to meet with me every day individually. We would work 

on the skills that they needed to be successful in fifth grade mathematics. This allowed 

for me to work with these students on their independent working level and help move 

them towards grade level. These students would now have two sessions of math 

instruction. They would have their tier 2 interventions for skill building and they would 

also receive their daily fifth grade standards lessons. They went back to working on the 

math modules that the rest of the class is working on.  

 David no longer wanted to work with a small group. He wanted to work on his 

own to complete his work. I allowed him to go back to the math modules of the whole 
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group. He met the on grade level standards from the universal screeners. I was 

comfortable with him working on his own based on his scores. 

Excessive Noise Ensues   

While working with small group one, the excessive noise continued throughout 

the class. I knew that there had to be a reason why it was still so loud during our module 

time. I decided that I needed to work with a different small group to make instructional 

changes to my mathematics class. Early et al. (2014) mention that when students are not 

given rigorous, real-world math tasks, that they would not be engaged in their work. I 

decided that I wanted to challenge a group of students to complete more difficult modules 

during the next unit.  

Round Two of Instructional Change 

 For the second round of module changes, I wanted to see if creating a group for 

students who scored high on the decimals pretest would promote higher engagement in 

my mathematics class. While I was pulling the small group of students for the first round 

of instructional changes, the noise level and off task behavior were still present during the 

math period. Therefore, I wanted to see if by changing the modules for a different group 

would decrease off task behavior and promote engagement.  While overall the students 

did well on the division posttest, I still feel as though the students are not as engaged in 

their work as they could be. I wanted to work with the students who scored above the 

class average on the pretest for decimal place value. I wanted to see if these students 

would be able to articulate what would increase their engagement during math class.  

I gave the students a pretest on decimal place value and adding and subtracting 

decimals. The pretest consisted of ten questions that covered the decimal place value and 



104  

 

adding and subtracting standards for fifth grade. I decided to choose the students who 

scored seven or eight out of ten on the pretest for the new group. I chose this number 

because if they could answer seven out of the ten questions then that meant that they had 

a pretty good understanding of the standards we were going to cover. Table 18 

demonstrates the decimal place value pretest scores for the class. Table 19 demonstrates 

the pretest scores for the new small group of students.   
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Table 18 

Decimal Place Value Pretest Scores 

Student Decimal Place Value Pretest Scores 
1 7/10 
2 2/10 
3 3/10 
4 3/10 
5 7/10 
6 3/10 
7 3/10 
8 1/10 
9 3/10 
10 2/10 
11 3/10 
12 3/10 
13 7/10 
14 2/10 
15 8/10 
16 2/10 
17 2/10 
18 8/10 
19 2/10 
20 2/10 
21 2/10 
22 5/10 
23 2/10 
24 1/10 
 

Table 19 

Small Group Two Decimal Unit Pretest Scores 

Student 
(Numbers) 

Decimal Pretest Scores 

David (3) 7/10 
Eliza (1) 7/10 
Franny 
(13) 

7/10 

Greg (18) 8/10 
Hank (15) 8/10 
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Table 20 below shows the Georgia Standards of Excellence that were covered in 

the place value and adding and subtracting decimals unit. The multiplication and division 

portion of the standards were covered in the next unit.  

Table 20 

Unit Three Georgia Standards of Excellence for Fifth Grade Mathematics 

Standard  Description of Standard 

Numbers and 
Operations in 
Base Ten 
(NBT) 1 

Recognize that in a multi-digit number, a digit in one place represents 10 
times as much as it represents in the place to its right and 1/10 of what it 
represents in the place to its left.  

Numbers and 
Operations in 
Base Ten 
(NBT) 3 

Read, write, and compare decimals to thousandths. A. Read and write 
decimals to thousandths using base-ten numerals, number names, and 
expanded for, e.g., 347.392 = 3 x 100 + 4 x 10 + 7 x 1 + 3 x (1/10) + 9 x 
(1/100) + 2 x (1/1000). B. Compare two decimals to thousandths based on 
meaning of the digits in each place, using >, =, and  < symbols to record the 
results of comparisons.  

Numbers and 
Operations in 
Base Ten 
(NBT) 4 

Use place value understanding to round decimals up to the hundredths place. 

Numbers and 
Operations in 
Base Ten 
(NBT)  

Add, subtract, multiply, and divide decimals to hundredths, using concrete 
models or drawings and strategies based on place value, properties of 
operations, and/or the relationship between addition and subtraction; relate 
the strategy to a written method and explain the reasoning used.  
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David from the previous small group scored a seven out of ten on the pretest. I 

spoke with him separately about being in a small group again. I remember that you 

wanted to work on the modules that your classmates are working on. Would you like to 

still do that or would you like to try working with a different group?  He decided that he 

did want to try to work on the more challenging modules to see how he liked them. I was 

proud of his decision to accept more challenging work. We will try the new modules for a 

week and you and I will come back together to see how you like them and if you complete 

your work.  

 I met with the small group of students who would be part of the second round of 

module changes. I wanted to create a small group with you five students to challenge you 

with more enriched modules. I want you guys to work together to solve the problems and 

complete your work. Some of the tasks will be very difficult. I want you to use what you 

have previously learned and what you know now to work together to solve the problems.  

I expect the modules to be finished. I do understand that this work is more challenging, so 

if you need help from me, do not hesitate to ask. Also, we will work together in the small 

group lessons. The students were excited to be working in a small group together. They 

seemed eager to work together on the new modules. The rest of the class worked on 

decimal place value modules and worked in the small group lessons with me. Figure 

eight demonstrates the modules and lessons taught for week nine.   
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Figure 8. Week Nine Lesson Plans and Whole Group Modules.  
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I want to discuss the modules that you will work on as a small group. I want you 

to remember to help each other and to use one another to get through these difficult 

activities. You will be working on the enrichment activities from the series that we use 

from the math videos. Table 21 explains the first round of modules for small group two.  

Table 21 

Small Group Two Module Descriptions 

Module Description 

Multi Answers The students had to read the word problem and decide on how to turn 
the fraction given into a fraction that can be made into a decimal. For 
example, if the fraction is ⅘, you change the fraction to 8/10. This way 
you can make the fraction a decimal which is 0.8.  

Find the Fraction The students had to take a fraction or a mixed number and place it on a 
number line. The students had to make a connection with equivalent 
fractions to decide where the fraction would fall on the number line. 
There is a corresponding letter for each fraction and once they are on 
the number line in the correct order it will give a secret message.  

Do You know The students had to use the clues to identify a decimal number. Then 
the students had to write the number in standard, expanded, and word 
form.  

What’s the Digit? The students are given two decimal numbers with blanks in the 
numbers. They are also provided with three digits. They have to put 
the digits in the blank to make the decimal comparisons true. This 
module is tricky because the students have to use the process of 
elimination and number sense to decide which number fits in the blank 
appropriately.  
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At the end of the week, the small group of students and I met to talk about their 

modules and how it went. All five students completed their modules. There were times 

throughout the week that we would meet to work through some of the challenges of the 

modules. The students in the small group would bring their modules with them to the 

small group lesson and we would talk through some of the problems that they could not 

work out on their own. I never gave them the answers, I would only scaffold their 

thinking and push them in the right direction. 

 The module discussion with the second group was vastly different from the first 

group. The students reflected more on their work rather than complaining about the 

modules. We discussion how the students felt about working together. David mentioned 

in the last round that he wanted to do the modules that the rest of the class was doing. He 

happened to score well on the pretest for decimals and he decided that he wanted to try 

another round with the second group. After the discussion this round, he was no longer in 

this small group. He mentioned that he did not like having to work with the same group 

each day and that he wanted the freedom to choose what he wanted to work on each day.  

 Tell me about how you worked in your group this week on your modules. I want 

you to be open and honest.  

 The students were very forthcoming with their feedback on the modules. The 

group agreed that the modules were harder than they expected them to be. We discussed 

how working together made the difficult work better. One student mentioned that they 

liked how they could help each other when someone was having difficulty. They said that 

they were thinking harder than they normally would. The way that one student described 

their group was that they were working as one big brain instead of five separate brains.  
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 The students in this small group and I had a discussion about the “one big brain” 

comment. What does it mean to work as one big brain? The students went on to talk 

about how when someone does not understand one of the questions, another student may 

restate the question in different words so that it can be understood. Also, if one student is 

having trouble on a problem, the ones who understand the problem help the other student. 

They mentioned that they never tell the answer to help. I am very impressed by the fact 

that you all did not let anyone fall behind on your module work. One student said that the 

group would decide whether or not to work on something at night to make sure that they 

finished all their modules on time. The students also mentioned that they found the 

previous modules that they were working on boring and that they would finish the work 

quickly and then they would talk and play to keep the class time interesting. That was not 

what I wanted to hear as a teacher, but I knew it was important to make a change so that 

they were no longer bored. Table 22 shows the conversation from round two of 

instructional change for small group two.  

 Tell me what I can do to make your module work even better. How can I alter or 

change your modules? 
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Table 22 

Small Group Two Round Two Module Conversation  

Module Dislikes The students no longer wanted to have to work with the IXL program if it 
is not needed. Franny felt that the small group lessons were too easy and 
that the module work was more difficult than the small group lesson.  

Module 
Preferences 

The students liked the modules and preferred to work with modules that 
are already made into a packet. The packets help with organization. They 
preferred more challenging practice during the small group lesson time, 
this way the practice is on par with the modules that the small group is 
working on. The students asked to work on paper assignments only. The 
paper assignments allow for the students to see the problem and work on 
the problems on the same page.  

 

I will keep the module types the same. I was wondering if you would like one big 

task to complete? Then I will add just a few extra modules that need to be worked on to 

be sure that all of our standards are being covered. The students in the group all agreed 

that they would like that. I will make sure that when we meet for our lessons, I will 

include more challenging practice problems for you. I like how you guys worked together 

to solve all of the difficult problems. I think this is very helpful and I am very proud of all 

of you and your hard work. Next week, the task will be more difficult and it will include a 

main challenge to solve.  I want you to take what you have learned about decimals, the 

problem solving knowledge that you already have, and the one another to gain a better 

understanding of decimal place value and adding and subtracting decimals.  
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Round Three of Instructional Change 

 After reflecting on the conversation that I had with the small group, I decided to 

give them a grocery shopping module that would require them to work through real world 

scenarios with decimal practice. I would also include a few modules that I needed them to 

complete to make sure that they were covering all of the fifth grade decimal standards. 

The following Monday, I met with the small group to explain their new modules for the 

week. The rest of the students would continue to work on decimal place value modules 

and would participate in the small group lessons that covered the place value standards. 

Figure nine shows the lesson plan and math modules for week 10. Table 23 demonstrates 

round three of the instructional changes for small group two.  
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Figure 9. Week 10 Lesson Plans and Whole Group Modules. 
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Table 23 
 
Small Group Two Round Three of Instructional Change Modules  
 
Module Description  

The Grocery Store The students will be given different types of grocery lists and they will be 
given certain amounts of money. They will have to find out the total cost 
for each list and then the change they will receive from the total amount 
paid. The prices were large and the amounts were large as well. This was 
a very challenging task for fifth graders.   

Input and Output The students will have to complete input and output tables. Based on the 
rules, the students will have to decide what will go into the input box or 
the output box.  

Buying Toys The students will have to solve different word problems. Each word 
problem says how much money they have and the toy that they have to 
buy from the shelf. The shelf has each toy with a price tag attached to the 
toy. The students will have to subtract to see how much change they will 
get back from the amount paid.  
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Throughout the week, the students and I meet every day to go over the lessons for 

the week and to discuss some of the difficulties they were having with some of the 

modules. The group was working through the grocery shopping module well. However, 

we had to practice a few of the input and output tables together. After we practiced a few 

together, I had the students finish the rest as a group. A few times they came back to my 

table for help and I would tell them to work together. I realize that this is difficult, but we 

went over this together a few times. I want you all to sit down and try to work through 

these as a group without my help. I know that you can do this. I could tell by the looks on 

their faces that they did not approve of what I had to say to them. This is the time that you 

all need to be the one big brain that you told me about. They went back to work and they 

were able to finish the input and output module.  

On Friday, the students turned in their modules and everyone was finished with 

all of the work. We came together as a group to discuss how the week went. Did you all 

like the more challenging work? How did you work together as a group to understand 

and complete the modules? Table 24 shows the feedback for this week.  
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Table 24 

Small Group Two Round Three Module Conversation  

Module Dislikes The students did not like having extra modules to complete along with the 
task that they were working on.  

Module 
Preferences 

 Challenging work keeps the group more engaged with the work and it is 
less boring. Before the new modules the students would often get off topic 
and start talking about other stuff, but the challenging work keeps the 
group interested in the math. They really took to the notion of talking 
through the challenging work. The discussion of staying on task and 
reminding each other to stay on task came up again. The students held each 
other accountable for completing their work. The students agreed that it 
was nice to have each other to make sure that they stayed on task. The 
discussion of the modules that everyone else is doing also came up. Those 
modules were considered to be too easy and then it was easy to get off 
topic. The more challenging work helps them to really understand the 
content and keeps them working throughout the module time. The 
discussion on making sure that everyone finishes their modules also came 
about. If Thursday comes around and the group still has modules that they 
have to finish, they all decide on what they should finish Thursday night so 
that everything is complete to turn in Friday. They said they felt good 
about working on their own because they had what they learned together to 
help them work through the task independently.  
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I want to make sure that all of you are getting what you need out of math class. Is there 

anything else that I can do to keep you more engaged? The students came to a consensus 

that they prefer to have one big task to work on. They liked the idea of working on one 

thing all week. The other modules allowed them to practice, but they preferred solving 

the real-world problem module the best.  I will see what I can to do to find you a 

performance task that you can work through the whole week.  We can practice decimal 

concepts in our small group lesson time.  

 I also made note that two of the students from the first round of instructional 

change, Billy and Charles, did not complete their modules again for this week. They have 

consistently not turned in their modules throughout this nine week period. David, who 

participated in both groups and went back to the original class modules completed his 

modules for the week. He remained on task and worked through the math time and 

participated well in the small group lessons.  

Round Four of Instructional Change 

 For this final round of instruction change, I wanted to be sure that I was making 

the small group instructional time as challenging as possible and that the module work 

was one real-world problem performance task that contained several steps. I wanted to 

provide the students with a module that would require them to use one another to 

personally have a deep understanding of decimal place value and adding and subtracting 

decimals. During this week the students worked on decimal review activities and their 

study guide for decimal place value and adding and subtracting decimals. Table 25 shows 

the lesson plan for week 11 and the modules that the students were to complete. Table 26 

demonstrates a description of the modules for round four of instructional change.   
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Table 25 
 
Week 11 Lesson Plans and Whole Group Modules  
 

Math 
Week of 

Oct 24-28 

Topic and 
Standards 

Lesson Attention 
Getter 

Math 
Modules 

Differentiatio
n  

Assessment 

Monday NBT 7 
Adding and 
subtracting 
decimals 

Decimal place 
value/adding 
and 
subtracting 
decimals 
Review 

How can 
we make 
ten 
quickly? 

Decimal 
review 
activity 
and study 
guide.  
 

Small group 
lesson, 
partner/grou
p work 
modules.  
-student 
choice 
modules  

Formative 
assessment  

Tuesday NBT 7 
Adding and 
subtracting 
decimals 

Decimal 
Review 
(REACH 
DAY) 

Can you 
change this 
fraction to 
a decimal 

Small group 
lesson, 
partner/grou
p work 
modules.  
-student 
choice 
modules  

Decimal 
practice 
 

Wednesd
ay 

NBT 7 
Adding and 
subtracting 
decimals 

Decimal place 
value/adding 
and 
subtracting 
decimals 
Review 

Decimal 
dash 

Small group 
lesson, 
partner/grou
p work 
modules.  
-student 
choice 
modules  

Formative 
assessment
/ study 
guide 

Thursday NBT 7 
Adding and 
subtracting 
decimals 
 

Decimal place 
value/adding 
and 
subtracting 
decimals 
Review 

Timed test Small group 
lesson, 
partner/grou
p work 
modules.  
-student 
choice 
modules  

Study 
Guide 

Friday NBT 7 
Adding and 
subtracting 
decimals 

Decimals Test 5 minutes 
question 
and answer 
session 

Extended 
time if 
needed.  

Decimals 
Test 
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Table 26 
 
Small Group Two Round Four Instructional Change Module 
 

Module Description 

The Decimal 
Formal Dinner 

The students have been invited to prepare and serve the meal at the annual 
decimal dinner. They have to decide what they want to serve at the dinner. 
The students have to choose two produce items, two meat items, two dairy 
items, two poultry items, and two frozen or bakery times from the list 
provided to them. Once they have their lists, the students had to purchase 
their items, find the total cost, the change received, and compare the prices 
of the food items. Lastly, the students had to compare the costs of their 
groceries to their rival chef, Picky Peter.  

 

This week, the students outside of the small group were working on review 

modules for the upcoming unit test on adding and subtracting decimals. All of the 

modules were on topics that we had covered for the unit. I would meet with students who 

needed help on certain review modules.  

I noticed that during this week, we did not meet much to work through some of the 

trouble that you were having with your modules. Talk to me about this week and how 

prepared you feel for the test on adding and subtracting decimals. Did you not have as 

much trouble this week? Was the work not challenging enough? The conversation for 

round four of instructional change is listed in table 27.  
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Table 27  

Small Group Two Round Four Module Conversation 

Module 
Dislikes 

No dislikes mentioned.  

Module 
preferences  
 

The students started the discussion about using one another to work through 
the problem and we had a discussion about how working with classmates helps 
them to prepare for the test because they can make different connections about 
the math topics. They discussed of how helping one another allows for the 
students to understand the math topics in different ways. They expressed the 
use of strategies that the students learned from one another to help them on the 
test. One student stated that they felt confident in their learning because I gave 
them such a “hard” project to do. They discussed that it made them happy that 
I knew that they could figure the problems out and that this made them want to 
work hard and finish.  

 

Based on what I am hearing; it sounds to me that you all have cracked the code 

about math. Working together and figuring out difficult problems allows for you to gain a 

better understanding of the math concept rather than me just telling you how to do it.  

I answered any questions that students had about the math task. They had a very 

good understanding of how to solve the task and a deeper knowledge of adding and 

subtracting decimals. The class did very well overall on the adding and subtracting 

decimals assessment. The posttest average was an 80 for the class. There were a few low 

scores that brought the average down. The students in the small group did extremely well. 

The lowest score was an 80 percent. The students from the first round of instructional 

change scored below the class average. The assessment was mostly real-world problems 

involving adding and subtracting decimals and is one of the more difficult assessments 

because of the problem solving. I was very pleased with the outcome of the scores. The 



122  

 

small group did not work on the study guide, they only had their final math task module. 

Pre and posttest scores for adding and subtracting decimals are listed in table 28 and the 

pre and posttest score for the small group are listed in table 29.  
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Table 28 

Place Value, Adding, and Subtracting Decimals Assessment Scores 

Student Decimals Pretest Scores Decimals Posttest scores 
1 7/10 80 
2 2/10 90 
3 3/10 70 
4 3/10 65 
5 7/10 90 
6 3/10 50 
7 3/10 85 
8 1/10 95 
9 3/10 70 
10 2/10 90 
11 3/10 75 
12 3/10 75 
13 7/10 90 
14 2/10 90 
15 8/10 85 
16 2/10 65 
17 2/10 85 
18 8/10 85 
19 2/10 70 
20 2/10 90 
21 2/10 80 
22 5/10 85 
23 2/10 70 
24 1/10 75 
 

Table 29 

Small Group Place Value, Adding, and Subtracting Decimals Assessment Scores 

 

  

Student Decimal Pretest Scores Decimal Posttest Scores 
Eliza (1) 7/10 80 
Franny (13) 7/10 90 
Greg (18) 8/10 85 
Hank (15) 8/10 85 
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I continued to have this small group of students to work together on their 

modules. They said that they are more engaged in their math when they work with this 

small group. I was pleased at their persistence and eagerness to work on the challenging 

modules.  

Changes in Engagement  

Small Group One 

While working with small group one, I was not able to promote engagement 

through my instructional changes. I had to change my focus from engagement to skill 

building with Aaron, Billy, and Charles. I had to focus on making their instruction meet 

their needs to meet fifth grade standards. Once David understood that he needed to stay 

engaged in his work, he did complete his modules. He did not like being placed in a 

group that he continually had to work with. Therefore, he and I kept a separate 

conversation about his engagement. His engagement was him working on his modules at 

his desk. He did not like not being able to choose to work independently.  

Small Group Two 

 Small group two continued to show an increase in engagement over the course of 

this action research study. I had to make sure that I was proving this small group with 

challenging enough work to keep them engaged in their math work. During our 

conversations, I found that the students preferred the more challenging work and that this 

kept them wanting to have even more challenging work in the following week’s modules. 

I had to ensure that my instructional practices for this group were aligned with the 

difficulty caliber of the modules assigned to the small group of students. It was important 



125  

 

that I made sure that my instruction kept up with the advanced knowledge that this group 

had.  

 When I started this action research study, I hoped to increase engagement in my 

mathematics class on the foundation of constructivism. My definition of engagement 

included math discussions during module time, working through math problems with 

classmates, and gaining a grasp of math concepts through constructivism and group work. 

As I reflected on my math class daily, I noticed that I was journaling about the amount of 

noise and off task behavior during the math period. I was also keeping track of completed 

weekly modules. During my first round of instructional change, the discussion with the 

small group was on making sure that the students stayed on task and completed their 

modules. I wanted them to have more discussions about what they were working on. I 

wanted constructivism to come into play and I wanted the students to take what they 

learned in our small group lessons and use that knowledge to work with one another to 

complete their modules. This was not taking place with small group one.  I came to 

realize that engagement was not what I needed to focus on when designing my lessons. I 

need to focus on skill building with small group one.   

 For the last three rounds of instructional change, the students in the small group 

continued to show growth in their engagement. The students could articulate the change 

in their engagement. The more challenging that I made the math modules, the more 

engaged the students became. As we continued to have conversations about their 

engagement, the students would move their conversation to how they felt confident in 

their work and how they felt as though they could work independently because they 

worked together to solve difficult tasks.  
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Engagement, Independence, and Confidence 

 The independence that blossomed from the engagement and completion of the 

challenging work led to more confidence in understanding the math content. The students 

mentioned that having open discussion about their challenging math work really showed 

them that they could work through difficult problems.  They also mentioned that they 

liked having the difficult work because it made them feel like they were “smart.” This is 

very important at the adolescent age (AMLE, 2010). Student need to feel like they are 

being challenged.   

Small group One 

 Small group one had difficulty gaining independence from the modules that I 

created for them. This group of students had a hard time conveying to me that they could 

work independently within their small group. I had to completely redesign their 

instruction. I had to focus on their skill building rather than promoting engagement.  

Small Group Two 

I really liked that fact that the students could recognize that the more challenging 

work was better for them. It gives them the opportunity to rise up to the challenge and to 

take risks in their math work. Being able to complete the challenging work provided the 

students with a sense of confidence. For example, the students in the small group felt like 

they could work on their modules at home independently. Some of the small group 

members mentioned that they wanted to work on some of the tasks at home because they 

knew that they could understand and work through the challenging work. This would also 

allow for the students be ahead in their work. Figure 27 shows a visual of how 

engagement lead to persistence in work, independence and confidence. By making 
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changes in my instructional practices for small group two and providing challenging real-

word problems to solve, their engagement levels consistently increasing throughout this 

action research study. The flow chart below shows a progression of the themes from my 

action research study.   

 

 

 

Figure 10. Engagement Flow Chart. 

  

Engagement

Persistence

Indpendence

Confidence
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Constructivism and Independence 

 My study is based on the theoretical framework of constructivism in which 

students are using their experiences with one another to grasp a better understanding of 

the mathematics content. My goal was to promote engagement through constructivism 

and the action research process. I wanted my students to learn from their previous 

experiences and from one another to form new understandings. I hoped that they would 

do this while working collaboratively on their weekly math modules.  

Small Group One  

 By working collaboratively, I wanted the students use one another to work 

through difficult problems that they encountered on a weekly basis. I wanted them to use 

their discussions and prior knowledge about mathematics to make connections about the 

new content being taught or covered in the math modules. I found that with the first 

group of students, they were not able to complete their math modules while working 

together. I made modules that they recommended for their interests and ability level and 

they still did not complete the weekly modules. I had to move these students to a more 

intensive and independent instruction plan. We would work together to build their math 

skills in order to promote understanding rather than engagement. David wanted to work 

independently, and I had to come to understanding that making him work in a group was 

not appropriate for what he needed as a learner.  

Small Group Two 

Small group two really embraced working together. They would use their prior 

knowledge and the knowledge that each group member brought to the group to work 

through difficult math modules. A student in the group may have been struggling to 
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understand the question being asked. Therefore, a group member would reword the math 

problem in their own words to help that group member understand the question. The 

students mentioned that once they could understand the question, then they were able to 

answer the question by working it out. The students were using their group members to 

become more independent with their work.  For example, one week we had a discussion 

about the group members not being finished with their modules by Thursday. The 

students would remind each other to make sure that they finished what they needed to 

that night so that they could turn in their modules by Friday. So, by working together in a 

group, the students learned to be more independent with their work when the situation 

called for it. The students knew that they would be able to work on their own because of 

what they learned while working in their small group. The students also mentioned 

feeling more confident when taking their tests. They knew that because they were able to 

complete the modules that they would be able to be successful on their tests.  

 Small group one is not included in this flow chart. This chart is not appropriate 

because engagement turned out to be an aspect of their learning needs that I needed to 

focus on. They needed skill building and independent instruction rather than modules that 

promoted engagement that would then lead to confidence, persistence, and independence.  

Conclusion 

 By completing the cycle of action research, I was able to make instructional 

changes that fostered engagement in my mathematics class. The small group of students 

that I worked with started the year doing mediocre modules that I assigned. The students 

mentioned that they were off task and not talking about the math modules because they 

were bored with what I assigned. After conversations with these students and daily 
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reflection, I continued to provide more challenging lessons and modules for the students 

to complete. The conversations with the students provide that the more challenging work 

keeps the students more engaged. They mention that they feel smart and enjoy working 

on tasks that give them difficulty.  

 By reflecting on daily teaching practices and conversations with small group two, 

I was able to recognize that I needed to make changes to my instructional practices to 

promote engagement within my students. Simply just telling the students to only talk 

about math and to stay on task was not enough. I had to be sure that I was meeting the 

intellectual needs of my students. I needed to make sure that I was challenging them and 

providing them with quality tasks that were meaningful to them and their learning.  

 Small group one had needs that I did not recognize at the start of the school year. 

It was by coincidence that these particular students who struggle with math skills were 

chosen for group one. By working through the action research process, I was able to see 

that the students in small group one had needs outside of engagement. It was through 

constant reflection, conversations, and data analysis that I was able to see that small 

group one needed intensified and individualized instruction. Without the action research 

process, I would have continued to try and find ways to engage these students who 

needed me to change what they were learning completely.
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CHAPTER 5 

DISCUSSION 

 The purpose of this action research study was to promote engagement in my 

middle grades mathematics classroom. I used student conversations, daily reflections of 

my lessons and lesson plans, and assessment data to make instruction changes to increase 

my students’ engagement. During the first few weeks of school I kept detailed reflections 

on my students during the math period. By using the coding software NVIVO, I found a 

common theme of excessive talking that I noted from the first few weeks of school. The 

students were doing more talking than they were working. 

 I decided to create a small group that I would work with to help increase their 

engagement. The students, Aaron, Billy, Charles, and David, did not turn in their weekly 

modules for four consecutive weeks. They were scoring below the class average on their 

summative assessments for the unit as well.  I met with these four students and we 

discussed ways for them to be more engaged in their math. As a group, the students 

decided that changing the modules to meet their interests would keep them more engaged 

in the math modules and they would complete their work on time. This group was unable 

to articulate why they were not completing their work at the end of the first round of 

instructional change. As universal screener data became available, I realized that I needed 

to focus on skill building with these students rather than engagement. 
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The second group that I worked with to promote engagement through my 

instructional change was a high achieving group of students: Eliza, Franny, Greg, and 

Hank. This group of students made gains in their engagement through changes in my 

instructional practice. The students participated in conversations about the modules that I 

assigned to them and I would adjust my instruction and lesson according to what would 

meet their needs. As the study continued, the students were able to work more on their 

own and on more difficult real-world problems. The themes of independence, confidence, 

and persistence were presented within the discussion of increased engagement.  

Discussion of Research Findings 

 This study examined my instructional practices and how using the action research 

process promoted engagement. Constructivism played a large role in how I conducted my 

study. Along with engagement, confidence, independence, and persistence were 

promoted in my mathematics classroom.  

Engagement Through the Constructivist Lens 

I strived to insure that my instruction is grounded in constructivism. Within the 

constructivist classroom, students are delving deeper into mathematical understanding 

through dissecting the task with peers and through the facilitation of the teacher (Gningue 

et al., 2013).  Through actively participating in the learning process, students are more 

engaged in the mathematics lesson (Attard, 2013; Fredricks, 2016; Vygotsky, 1978). I 

structured my mathematics classroom to mirror the constructivist learning environment. 

By doing this, I hoped to promote engagement by having my students working together 

to solve real-world problems and to have a firm understanding of the fifth grade math 

content. Fredricks (2011) discussed behavior, emotional and cognitive engagement and 
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how these forms of engagement create an overall engagement picture of students. 

Fredricks mentioned that students were more cognitively engaged when they have equity 

in their learning. By having the students give me feedback on their learning and my 

instruction, the students’ cognitive engagement was promoted.  

As I reflected upon my daily lessons and discussed my instructional practices with 

my students, I realized that my definition of engagement was more than just being on task 

and understanding the content. I wanted my students to become confident in their work. I 

was looking for my students to understand that even though the task is very difficult, that 

as long as they work together, they will be able to solve those difficult problems. 

Therefore, by being able to solve difficult problems with their classmates, the students 

could then transfer that confidence to independent work at home or at school. 

During our conversations, I noticed that confidence continued to build within my 

students. They mentioned that they believed that they could complete the difficult work 

because I assigned it to them. They discussed that they felt good about themselves 

because I gave them work that was difficult and that I knew they could complete. I did 

not realize, until we had the conversation, that the work that I assigned my students made 

them feel a certain way about their learning. I did not realize that my instruction has an 

impact on how my students view themselves. AMLE (2010) mentions that students who 

are empowered are more likely to show engagement in their work. I was empowering my 

students by making sure that my instruction was challenging and meaningful.  

While making sure that I incorporated collaborative learning in my teaching 

practices, students began to mention that working together helped them to work 

independently.  I realized that independence, along with confidence was promoted during 
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this study. By making sure that I provided my students with challenging modules and 

small group lessons, they began to show that they could work on their work 

independently. During our conversations the students mentioned that there were times 

that they had to work on their modules at home to ensure that they would be finished by 

Friday. Therefore, the students had to work independently and be able to pick up where 

they left off with their group the next day. The students mentioned that they felt better 

about taking their assessments because they could use what they learned working in a 

group and transfer it to their tests.  

I also found my students to be more persistent in their work. They mentioned that 

they did not want to give up because they knew they could keep trying and figure the 

problem out.  By working through the action research process with this small group and 

changing my instructional practices I also found that my definition of engagement 

included persistence. I wanted my students to be persistent and not give up on difficult 

tasks. I wanted them to push through the challenge together to solve the problems and 

complete the entire task. Being persistent means that the students did not give up when 

the math got tough; it made them work harder to make sure that they could solve the task. 

I had to make sure that my instructional practices fostered this persistence.  

Engagement and Confidence 

Within the constructivist classroom, students are delving deeper into 

mathematical understanding through dissecting the task with peers and through the 

facilitation of the teacher (Gningue et al., 2013). I provided the students with tasks that 

they would have to work collaboratively with their peers to construct novel understanding 

of the content (Schunk, 2012). The students would use their prior knowledge and the 
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knowledge gained from lessons and the experiences of one another to work through 

difficult learning situations. Eliza, Franny, Greg, and Hank mentioned that they felt more 

confident in their work because they realized that they could use the help of one another 

to make sure that they understood their content and could solve their problems. By 

changing my instructional practices and providing my students with tasks that made them 

work together to solve difficult problems I could see this change in their confidence. 

Confidence was less apparent with the first group that I worked with. I was not 

able to get Aaron, Billy, Charles, and David to ask questions or articulate how they felt 

about the work that I modified to increase their engagement. They continued to play and 

stay off task throughout the duration of their module time. I came to realized that 

confidence would not be present when working on modules that they did not understand. 

I needed to focus on making sure that I was designing their instruction to help them build 

skills to be successful in fifth grade mathematics.  

Engagement and Independence  

 Within the constructivist classroom, learning is student-centered and collaborative 

(Yilmaz, 2008).  I structured my lessons so that the students would meet with me for a 

short mini lesson on the standard we were covering.  Then I would have them work as a 

group to solve real-word problems. As I made changes to my lessons based on the 

feedback from the small group, I noticed that the students were able to work 

independently with confidence. Greg mentioned that he was able to take some of his 

module work home and complete it successfully on his own because of the confidence 

that was built from working with his small group. The constructivist classroom may be 

personal and social (Zain et al., 2012). Eliza, Franny, Greg, and Hank were able to 



136  

 

transfer what they learned while working together to being able to be successful on their 

own when they needed to be. During one of our small group conversations, the students 

mentioned that they were able to recall what they learned when they were working 

together as a group to help them during their tests. They could picture the modules that 

they were working on and that helped them to solve test questions independently.  

 While independence increased as engagement increased within the second small 

group, the first small group of students could not work without being constantly reminded 

to stay working. David seemed to be the most independent out of the students in the first 

small group. He asked to be removed from the small group because he preferred to work 

on his own. After I permitted him to work on his own, David continued to complete his 

work and to stay on task during module time. The other three students needed 

individualized instruction to help them be successful in my math class. I had to think 

about independent instruction rather than independence in their work. I created 

instructional plans to help them meet fifth grade standards. Even though I wanted the 

students from small group one to be able to work independently, I had to recognize that 

they had different needs from the other students in the class and that I needed to be sure 

that they had tasks to match those particular needs.  

Persistence became an important component the behavioral and emotional aspects 

of engagement. Fredricks (2011) stated that the emotional engagement of students has a 

high impact on their willingness to persevere through difficult math tasks and that 

behavioral engagement was the physical participation in the math task presented to the 

students.  The students in my first small group were giving work that was equitable to 

their ability, therefore they could feel empowered to complete it with confidence (AMLE, 
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2010). Figure 11 demonstrates the final action research cycle for small group one. These 

students needed instruction that was appropriate for their needs. The second small group 

and I had the discussion about how the students were more joyful when working on their 

math because they knew that they could complete their work with understanding and 

confidence. The more challenging that I made the work, the more they felt like they were 

smart and that I believed in them to be able to complete the challenging work. By my 

believing in them to complete the challenging work, the students believed in themselves. 

I had to ensure that I was giving my students work and small group instruction that made 

them have to dig deep and work hard to truly understand the work. During one of our 

small group discussions, Franny mentioned that she felt that the small group instruction 

did not match the caliber of difficulty that was presented in the modules. I had to modify 

my small group instruction to match the modules that I gave the small group. By making 

sure that the students had challenging small group lessons, the students in the small group 

had more success on their math modules. Figure 12 shows the cycle of action research for 

small group two and the course I followed to promote engagement, confidence, 

independence and persistence.  

With the lack of confidence and independence with Aaron, Billy, and Charles, 

persistence was also absent. However, these students have different needs that are being 

addressed through their new learning plans. The action research process allowed for me 

to recognize that my original plan for small group one should not have been about 

engagement. I needed to focus my instruction for them on building the skills that they 

need for success.  
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Figure 11. Final Action Research Cycle for Small Group One. 
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Figure 12. Final Action Research Cycle for Small Group Two. 
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Implications for Curriculum and Instruction 

This action research study demonstrates the importance of having a theoretical 

framework as a foundation to a successful classroom. By incorporating a theoretical 

framework in their instructional practices, educators can have a clear direction and focus 

for their pedagogy (Denton, 2012). AMLE (2010) mentions that teachers should take an 

active role in making sure that their instruction is developmentally responsive. By doing 

so teachers must take engagement and all student needs into consideration This study is 

significant to educators because the action research process, based on a constructivist 

foundation, allowed me to see that even though I thought a group of students needed a 

certain type of instruction to promote, I was completely wrong. Small group one needed 

me to design lessons that helped them to be successful on everyday tasks. The action 

research process allows teachers to use feedback and reflection to make instructional 

changes to meet the needs of the students. Teachers may think about giving students the 

opportunity to work collaboratively with their peers to construct understanding of novel 

ideas (Schunk, 2012). Therefore, if teachers incorporate new student-centered activities 

and monitor their own instruction through action research, teachers may see a positive 

shift in engagement.  

Using the action research process in the classroom provides teachers with the 

opportunity to make changes to their instruction so that the students benefit. Each year 

educators face new problems that they need to find solutions to in order to foster a better 

learning environment (Mills, 2003). It is crucial that teachers use the action research 

process to solve the problems that they face. In a study conducted by Gningue et al., 

(2013), the results showed that teachers who participate and complete an action research 
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study that is student-centered are more likely to have students that were highly engaged. 

Mills (2003) states that educators can go through the four step action research process. 

This process is more of a guide and is a very flexible process to meet the individual needs 

of educators: 

● Identify an area of focus: Teacher researchers decide on a general idea or 

instruction practice for the study. My area of focus was promoting 

engagement in the mathematics classroom.  

● Create a plan for data collection: Teacher researchers decide on a method 

for data collection and a plan for the action research. I used lesson plan 

tracked changes, daily journals, and student feedback to collect data.  

● Data analysis and interpretation:  The teacher researcher identifies and 

analyzes major themes in the data collected. I analyzed data using NVIVO 

for coding, and found themes within my journals and in the discussions for 

data analysis.  

●  Action planning for instructional change: Based on the data collected and 

analyzed, the teacher researcher decides on a plan to make changes to their 

instruction for the better. Based on my reflection and the feedback I made 

changes to my instructional practice to meet the needs of my students.  

 As teachers continue to incorporate action research into their pedagogy, they can 

make positive changes to their instructional environment (Ferrance, 2000). Teachers have 

a responsibility to continuously improve their teaching practices. One way to do this is 

through action research. Teachers need to stay current on research-based practices and 

implement these practices through action research. By staying current on research-based 
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instructional practices, students are more likely to be engaged in the mathematics 

classroom.  

 The results of this study are important because teachers need to see how 

incorporating action research into the mathematics classroom can shine light on small 

instructional changes that will make a huge difference in the success of a student. By 

changing my instructional practices based on the conversations with my students, daily 

reflection, and journal entries, I was able to promote engagement with small group two 

and I was able to recognize that I was focusing on the wrong instructional practice for 

small group one. By realizing this misconception, I made changes to their instruction that 

were most appropriate for their needs.  

Recommendations for Future Research 

 This study showed that high-achieving students can articulate what will make 

them more engaged in the mathematics classroom. Based on the feedback from my 

second small group, I made the instructional changes that were needed to increase their 

engagement.  However, I was not able to promote engagement with the students from 

small group one. Aaron, Billy, and Charles did not need instruction that promoted 

engagement. I had to stop and reflect on what was not working for them and change my 

instruction to help them succeed.   

 Based on the findings of this study, there are three recommendations for future 

research: 1) increasing low-ability student engagement in the middle grades mathematics 

classroom, 2) creating meaningful engagement conversations with low-ability students, 

and 3) engagement strategies to ensure mathematical understanding for low-ability 
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students. These three recommendations should be addressed under the lens of engaging 

low ability mathematics students.  

Conclusion 

The results of this action research study testifies to the importance of 

incorporating the process of action research into the middle grades mathematics 

classroom. Without this process, I would have continued to provide my students with 

instructional practices and lessons that were not appropriate for their needs. I had my 

lessons set up so that I would use modules as a means of incorporating student-centered 

learning and by allowing them to work together, they would have increased engagement. 

This was very much incorrect. I had students in my classroom who were not on grade 

level like I thought. 

 I knew that I wanted to meet my students where they were, but I needed to 

implement the action research process to do so. Action research allowed for me to see 

that small group one did not need lessons that promoted engagement and achievement, 

they needed instruction that could build the skills that they needed before they came to 

fifth grade. I had my mind set on having wonderful increases in engagement levels and if 

I would have continued to do so with small group one, I would have completely missed 

the point of what they needed and what I needed be doing to make sure that their needs 

were met in my classroom. This study granted me the opportunity to complete the 

process of action research, which in turn, showed me that it is the small changes to 

instruction that make the monumental changes in achievement and understanding in the 

mathematics classroom.   
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As I continued to make changes to my instructional practices, the students in the 

small group two were able to have increased engagement during their module time. The 

students showed an increase in confidence, independence, and persistence in completing 

their challenging work. These students expressed the joy they now felt about math. Their 

emotional engagement led to higher cognitive engagement. The students had a thirst for 

making sure that they had a full understanding of the math standards being taught. The 

use of constructivism as theoretical framework was a critical part of this study. The 

foundation for the mathematics class is based using one's prior knowledge and making 

new connections in a collaborative setting to increase content understanding and 

engagement. Going through the process of action research, I was able to see that the 

excessive noise was caused by my not knowing what type of work was needed to keep 

small group two engaged and striving to complete their work.  I needed to have 

meaningful conversations and reflect daily on my teaching to make the small changes to 

their instruction that was appropriate for their learning level.  

Every year I will face different students and challenges in my classroom. The 

changes that I made this year to my instruction may not be appropriate for the students 

that I have next year. While this study provided me with instructional practices that I now 

have in my teaching repertoire, I will need to continually reflect on my practice and 

modify my instruction to insure that I am meeting the needs of all learners. Figure 28 

demonstrates my final action research process for this study.  

 This study will contribute to the action research body of knowledge that educators 

can use to develop an action research plan to address a problem that is present in their 

classroom. This research study can help teachers to see the importance of having a 
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theoretical framework as an infrastructure for making an instructional change to meet the 

needs of all students. The figures below show the final action research cycles for small 

groups one and two.  

. 
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August 5, 2016 

Today was the first day of school. I have 24 students and they are very sweet. I noticed 
after about 2 hours that the students were very chatty. We have a rule in our school that 
the students have to walk quietly on the blue line hallway. I had to keep reminding them 
that they had to be quiet while they are in the halls. I also got a talking to by the ART 
teacher that she had excessive talking with my students in her class. Overall the students 
are very mindful and they work well together. They seem to be very interested in learning 
as well.  
 
August 8, 2016 
 
Today I introduced the topics of numerical expressions and order of operations. The 
students had a hard time on the pretest. They did not work much on the problems. Many 
of them left the problems blank because they did not know how to work them. I kept 
stressing to the students that I wanted them to try the problems even if they did not know 
how to work them. Just attempt it. We discussed how to do the modules and how to 
complete the exemplar word problems. We also took a 5 minute multiplication fluency 
test. Over all the students were fairly quiet while I was explaining what to do for the 
modules. Tomorrow we will start the modules.  
 
August 9, 2016 
Today was our first day of math modules. I started off by showing the lesson video. Then 
we met in small groups for the lesson on algebraic expressions. The students who were 
not working with me for the lesson had to be reminded several times to be sure that they 
were on task and working instead of having conversations that were off topic. When the 
students were working with me in my group, they were listening and participating. There 
were some students who did not say much during the lesson. I was very pleased when the 
lesson was finished because several students would thank me after the lesson was 
finished. I have never been thanked for teaching a lesson.  
 
August 10, 2016 
Today the math modules started off poorly. I was late switching classes to get my math 
started. The students came in and we checked the homework.  I then reminded them how 
to do the math modules that they were to complete. Once they got started and I started my 
first group, the students were so loud that I had to stop my groups 3 times throughout the 
class period. I didn't get to two of the groups by the time math was over. I stopped the 
students and had them clean up and go back to their seats. I then talked to them about 
how they were supposed to behave in their math modules. When i was finished i met with 
the last two groups on the floor during social studies time. The other students worked on 
one module at their desks. It was a rough class period.  
 
August 11,2016 
Today’s math modules went much better than yesterday's. The students were more on 
task than yesterday. I did not have to stop my small group lesson to redirect the students. 
The students are supposed to be finished with their modules by the end of the class period 
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tomorrow. Most of them said that they had several to finish tomorrow.  I only had to meet 
with one group today. I used the homework to make a judgment on who to pull. I only 
pulled students who missed more than 4 problems out of the 15 on the homework for last 
night. I had 5 students that needed some remediation from last night’s homework.  
 
August 12, 2016 
Today the students were finishing their math modules for the week. They used the whole 
class period to finish their work. When it was time for us to get organized and collect the 
modules, only one student had finished their work. Everyone else had either 1, 2, or 3 
more modules to complete. At the end of the class period we talked about ways to be 
more organized and the students mentioned that they would like to have something that 
they could keep track of the modules that they have completed and need to complete on. 
So, together we sketched a rough draft of a graphic organizer that they will use for their 
modules next week so that they can complete their work on time. We also talked about 
how it is important for the students to use their time wisely and make sure that they are 
talking and working at the same time and not just talking.  
 
August 15, 2016 
Today the students started a new week of math modules. Over all the students worked 
really well in their groups. I had to stop the class one time because someone was making 
really loud noises and I had to make it stop. We used the graphic organizer today. I am 
not sure it worked that well because I found several on the floor after math. We did not 
have the whole period for math because we had universal screeners before class started so 
the time was cut short.  
 
August 17, 2016 
Benchmark Testing during math time.  
 
August 18, 2016 
Today we had benchmark testing during math time, however we had about 20 minutes to 
review for our unit 1 test tomorrow. We played Kahoot. Kahoot is an interactive game in 
which the question comes up on the board from the projector. It then shows the answer 
choices on the screen. The students have to quickly choose an answer on their device. 
The person who is the fastest gets their name on top of the score board. The students 
loved it. They were all playing and answering the questions. It did get really loud 
sometimes. I had to calm them down so that we could continue a few times.  
 
August 19, 2016 
Today we had to take the science and social studies benchmark, plus the math 
assessment.  
 
 
August 22, 2016 
Today we started our new unit with multiplication. The students had their modules to 
complete. They were extremely loud. Also the chrome books don't allow for the students 
go get on YouTube. There were two module videos that the students needed to watch and 
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they couldn't because YouTube is blocked. There were some students that I had to keep 
asking to calm down and work!  
 
August 23, 2016 
Today was better than yesterday. The lesson was a very easy lesson to teach. The 
students were attentive and they worked well on their centers.  The students worked on 
their own today. We did a small mini lesson whole group which took most of the period. 
I noticed that when the students are taught whole group there are a lot more questions. I 
really prefer to teach the students in small groups.  
 
August 24, 2016 
Today we did our small group lessons on exponents. We touched on exponents when we 
worked on our order of operations unit. The students have a really good understanding of 
how to solve exponents. The students who do not know their facts really struggle. The 
students mentioned today that several of them have their modules already complete.  
 
August 25, 2016 
Today the students turned in their math modules for the week. They also took a quiz. We 
mostly did IXL practice on the chrome books. They were well behaved today in math. Of 
course there was quite a bit of talking. I had to remind the same students  over and over 
again to stop talking and playing.  
 
August 29, 2016 
Today we started our lesson on the distributive property. The students did not have too 
much difficulty with it, but it took some practice. I ran over time by about 20 minutes for 
math. We had to cut into our Social Studies time today. The students started off very loud 
during the beginning of work time. I had to combine the last two groups because we were 
so over on time. We were working hard but the lesson just took so long to teach to each 
group. We were using graph paper model the distributive property. This added in a lot of 
time during our lesson.  
 
August 30, 2016 
Today we worked on one digit multiplication. The students found this lesson to be quite 
easy. The students have been taught this lesson before in 4th grade because it is a 4th 
grade standard as well as a fifth grade standard. The students worked well in their 
modules today. There was a lot of talking. I did not have to stop teaching to address the 
class.  
 
August 31, 2016 
Today we worked on two digit by two digit multiplication. This lesson had an extra step 
within the multiplication. The students could work through the problems pretty well. I 
had a few that needed extra help.  
 
September 1, 2016 
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Today the students were working on their modules and were extremely loud. I had to 
make them stop talking altogether because they would not stop playing and making 
excessive noises that were not math conversation.  
 
September 2, 2016 
Today we had 4H and did not have math class.  
 
September 6, 2016 
Today we worked on problem solving. This section was actually a review section of 
material that we have covered before. The students knew how to solve the problems 
using a bar method. We used this visual method when we were working on our first unit 
with simplifying expressions. The students worked in partners on a game that they had to 
pick the visual bar model that matched the word problem. The students worked well 
together. I have to say that they did not get really loud when they were working together.  
I had a few students who were excessively playing.  
 
September 7, 2016 
ABSENT- Personal Day 
 
September 8, 2016  
Today we reviewed for our test. The student completed the study guide for homework. 
We went over every problem together to make sure that we all understood each problem. 
This process went quicker than I expected. When we were finished, the students practiced 
the properties of multiplication on the IXL program.  
 
September 9 , 2016 
Multiplication of whole numbers unit assessment  
 
September 12, 2016 
Today we started our division unit. I started with the mini lesson by dividing 10 and 100. 
The students then worked in partners to play a game in which the students picked a 
quotient and then had to find the division problem that would produce that answer. The 
students worked well together in partners. I pulled groups but they were very quick. The 
students caught on really fast. The division patterns were easy to catch on to.  
 
September 13, 2016 
Today was a REACH Day. We did review centers. The students had the options of 
playing matching with division fact, we played the game I have/who has as a class, and 
the students could play the fruit slice game on Google classroom.  The students loved I 
have who has.  
 
 
September 14, 2016 
I was out of the room today. The students were watched by the counselor for the math 
period. I was out doing RTI help during 1st grades planning period.  
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September 15, 2016 
Today we had a mini lesson on estimating with division. This was a review for the 
students. We met in quick small groups to review estimating. The four boys that I have 
chosen for the small group for my action research study and I met to discuss how they 
felt about math and the math modules.  
 
September 16, 2016 
Today we finished our math modules and 3 of the 4 boys that I have picked for my small 
group did not finish their math modules.  
 
Journals with small group and for the class 
 

Date Class  Small Group 

9/19/16 Today we started working with the 
algorithm for division. We 
reviewed the process of division as 
a class. I created a color coded 
chart for the students to follow. 
We then met in our small groups to 
divide. The students worked well 
in their groups.  

Today the boys started their math 
modules. Using our discussion i 
created the following modules for 
them to complete.   
Ghostly division mystery color by 
number, Mystery division word 
problems, football division task 
cards, division shape word problems, 
and a cut and paste ski puzzle for 
division. Today the boys worked in 
their small group together. They 
seemed to be working well. There 
were a couple of times when I had to 
ask one student to bring his voice 
down and work. It was almost like 
he was screaming. The boys worked 
well with me in our lesson group. 
We worked on the practice problems 
and the multiplication facts were 
really hard for them. Not knowing 
their facts is really holding them 
back in division. 

9/20/16 REACH DAY NO SMALL 
GROUPS  

 

9/21/16 Today we did problem solving 
using pictures. The students 
worked in groups to continue to 
work on their math modules. There 
was only one instance when I had 

Today the boys worked in a small 
group together in their math 
modules. One boy chose to work by 
himself at his desk. He was one of 
the ones who was causing the class 
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to quiet them down. The students 
liked using the bar model to 
understand problem solving. Using 
visuals were very helpful.  

to be really loud. I have had to call 
his name several times during class 
and throughout the day for his 
excessive noise.  

9/22/16 Today we worked on dividing with 
2 digit numbers. The lesson with 
me took an extra-long time. We 
had to keep going over which 
place to put the first digit of the 
quotient in.  We had to run into 
social studies time to finish the 
lessons.  

Today the boys did a good job 
working in their modules. They had 
to be reminded to stop talking. I 
could hear a lot of loud playing.  

9/23/16 Today the students finished their 
modules. They had the class period 
to finish. I worked with a small 
group of students who needed 
extra help on dividing with two 
digits. If they did not do well with 
their homework, they met with me 
in a small group.  

The boys did not finish their 
modules today. *notes from the 
weekly feedback are attached.  
*Modules too hard? 
*too much coloring? 

9/30/16 Division assessment- The student 
did very well overall on the 
division assessment. The four 
students that I had been working 
with neither showed growth or loss 
in their achievement. This week 
the students will go back to the 
normal modules and we will check 
their achievement at the end of the 
next unit.  

Assessment Scores 
MB: 75 
AM: 25 
DR: 25 
BF: 75 

10/3/16 Today we started with a decimals 
pretest so that I could see where 
the students were. 2 students got 
8/10 and 3 students got 7/10. They 
will now be in my group for 
engagement. The students were 
excited about working in a small 
group on more challenging 
problems.  
The previous group will go back to 
having the normal modules. The 
showed lack of wanting me to 

Pre Test Scores 
KK:70 
MB:70 
MM:80 
MB:70 
OR:80 
______ 
 
DR:50 
BF:50 
AM:0 
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change them and them completely 
flipped on what they wanted for 
their modules.  

10/4/15 Today was a REACH day and we 
reviewed decimal skills. The 
students did a great job working on 
their review assignment. They had 
to put decimals in order from least 
to greatest, then they had to round 
decimals and write standard form 
decimals into word from.  

 

10/5/15 Today we learned about thousands. 
The students did well in their small 
group lessons.  We kept talking 
about how we go from tenths, 
hundredths, to thousandths. Also 
that every time we move to the 
right by decimals that we are get 
ten times less than the place to the 
left.  

The intervention group caught on to 
thousands really quickly. We went 
over the decimal place and how to 
read and write the numbers. We also 
looked at their modules and I 
answered questions that they had 
about their modules. They were on 
task.  

10/6/15 Today the modules were due. We 
have safe and 4h tomorrow so we 
will not have math. 
 
I had a discussion with the 
intervention group. See notes on 
intervention page 

Everyone finished their modules. 
 
Previous 2 from (AM, DR) did not 
finish their modules 

10/7/15 We had safe and 4h today so we 
did not have math class 

 

Week of 
10-11-
10-14 

No modules- No school Monday, 
SAFE Thursday and Field trip 
Friday 

 

10/17/16 Today the students started working 
on their modules for adding and 
subtracting decimals. We working 
in our small group on mental math 
for adding and subtracting 
decimals. We reviewed rounding 
as well.  

Today in our small group we went 
over the tasks for the week. The big 
module was a grocery shopping 
module. The students had to work 
through the task together. They also 
had a few of the same modules to 
complete as the other students. The 
small group seemed excited to begin 
this task.  
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10/18/16 Out for professional development  

10/19/16 Today we did a lot of rounding 
practice in our small group. The 
students are still having some 
trouble identifying which way to 
round a number. We went over the 
rounding rules for a while then we 
did practice together. This cleared 
up a lot of misconceptions. One 
big misconception that I saw in my 
small group was that the students 
were not dropping off the numbers 
behind the decimal number being 
rounded.  

In our small group we were rounding 
larger numbers. The students 
mentioned last week that they would 
like more difficult small group 
practice. We also looked over the 
input output module. This one was 
giving some of them trouble.  

10/20/16 Today we did a lot of adding 
practice in our small group. I 
would write a problem horizontally 
and the students would have to 
write it correctly and solve it. 
Lining up the decimals was very 
difficult for them at first. But from 
what I could see, everyone was 
able to line up the decimals by the 
end of the lesson.  

In our small group today we 
practiced adding decimals with lots 
of digits after the decimal. The 
students did a very good job solving 
the problems. We also looked at 
some of the modules that they found 
difficult.  

10/21/16 Today the students turned in their 
modules. I had two students from 
the previous intervention group not 
turn in their modules. Students B 
and C did not finish their modules 
this week. I will be interested to 
see how they do on their test next 
week. Student D, who was in the 
two intervention groups before 
finished his modules,  
 

The small group and I had our 
weekly discussion about the 
modules. They all completed their 
modules and had great things today 
about how they worked together to 
help one another finish their work. 
*Notes in small group data page.  

10/24/16 Study Guide work in partners Throughout the week the students in 
the small group worked on a short 
packet of work together.  10/25/16 Reach day: Students worked on a 

Halloween Activity 

10/26/16 Reviewed study guide whole group 
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10/27/16 Over all the class did very well on 
their math test today. The class 
average was an 80. We had 50 and 
a 65 and a few 70s that were 
bringing our average down.  

Test scores: 
70 
80 
85 
90 
90 
 
65 
70 
70 

10/28/16 Pumpkin Math- AWFUL! The 
students were acting like they have 
never handled a pumpkin before. 
They were in groups of 4. Each 
group had a pumpkin and at first 
the students were working really 
well. Then as they continued to 
work together, they fell apart! One 
student threw pumpkin guts 
everywhere! 

 

10/31/16 Today we took the pretest on 
multiplying decimals. The students 
scored between 1/15 to 12/15. I 
decided to create a group with the 
students who made 5-7/15 on the 
pretest. I wanted to talk with them 
about how they are working with 
their classmates to complete their 
math modules and to understand 
the math topics. Today we worked 
on multiplying decimals by 10, 
100, and 100. We went over the 
practice page together and there 
were three students who struggled 
so badly. However, we practiced 
together until the end of class and 
they finally got it!  

 

11/1/16 REACH DAY- Today we played 
multiplying decimals by 10, 100, 
and 100 board games that I 
created. They had to roll die for a 
number and then pick dots that had 
10, 100, 1000 on them and 
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multiply the number. If they got it 
right then they were able to move 
forward on the game board.  

11/2/16 Today we went over the 
homework for x10, 100, 1000. The 
majority of the students did well. I 
was nervous because some of them 
struggled during the lesson. I had 3 
students that I had to go over this 
lesson with. Today in small group 
we multiplied decimal numbers. 
The students did excellent. We met 
for many 6-7 minutes a piece.  

The students in the average group 
were multiplying decimals like 
champs. They were doing a great 
job. I had to remind a few of them to 
remember to count their decimal 
places.  

11/3/16 Today we multiply decimals by 
whole numbers. Still the groups 
went so fast. The students still had 
to be reminded about counting 
decimal places but overall they 
were catching on well. The two 
word problems on the practice 
page were giving them some 
trouble. I had to walk almost all of 
them through the last one because 
it was on sale prices and the 
decimal meant the amount of 
money off of the price.  

The students in the small group did 
FABULOUS on the practice page 
today. They were in and out of the 
group in like five minutes.  

11/4/16 4H  
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APPENDIX C 

SMALL GROUP MODULE CONVERSATIONS
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9/15/16- note card 
with your modules 
on it.  
100 gold medal 
treat.  
*Mystery word 
problem (on Google 
docs)  
* card practice 
* color by number 
*build something 
* football theme 

More on the 
computer. Modules 
that have a mystery, 
color by number.  

Less worksheets 
More videos ,more 
paper stuff so you 
can work it out. 
Modules that have a 
mystery. Guess what 
this is.  Connect the 
dot multiplication 

Gets bored and does 
it for homework, 
more modules that 
we get to play with 
stuff like dice and 
dots. , more paper 
stuff less computer 
stuff, less ixl. 
Modules that have a 
mystery. Incorporate 
drawing.  Build 
something 

More 
coloring
, more 
card 
games, 
football, 
riddle 
problem
s 

Week of Sept 9-23 
Centers 

modules 

9.23 center 
Feedback  
They want a 
computer program 
other than IXL to 
practice their skills.  
Board games  
(when you do the 
board games you 
have to truly be 
working.) 
Less worksheets. 
The modules were 
not completed 
 

Liked color by 
number.  
Some was too hard 
to work through.  

Less Cutting, prefers 
color by number on 
the same side. We 
like coloring. Less 
reading. Football is 
good, by everyone. 
Did not like the 
puzzle because it 
wasn’t that 
challenging.  

Less gluing, didn't 
like the coloring. 
We like coloring. 
More practice on the 
computer. More 
paper pencil.  
*Prefers the regular 
modules. More 
challenging word 
problems. “I like 
doing the regular 
modules. I don’t like 
working with one 
group each week. 
And I was being 
lazy with the first 
kind and then when 
I was put in the 
other group I 
realized I’d rather 
do the regular ones. 
We can keep talking 
about our modules.”  

Didn't 
like the 
puzzle, 
liked 
the 
ghost.  

Week of 10.3-10.7 
centers 

Back to normal.  

New Small group: High achieving 7/10 or higher on decimals pretest 

The modules were 
harder than 
expected. When 
someone didn't 
know the other 
people could help.  

RFG- DNL- Like 
IXL: These were too 
hard. Going back to 
regular centers.  
Here’s the deal: I 
need to know you 
are working. Got 2 

Believing in 
ourselves 

We are intelligent We 
were 
thinking 
hard. 
We are 
working 
in a 
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75’s on the past two 
tests. Goal is to 
make a higher test 
grade this time.  

group. 
Instead 
of one 
brain 
we have 
5.  

Week of 10/3 
feedback :  

What are some things you can do as a group to make the modules better? 
Have a graphic organizer to organize work. What is something that I can do? 
In small group, make it more challenging. Liked having the packet. Good with 
paper. No Ixl.  

Week of 10/17 
modules  

Grocery Shopping-The student will be given different scenarios about being in 
the grocery store. The problem will give them a certain amount of money then 
they will have to subtract what they have to buy., input/output-The students 
will be provided with input and output tables and they will have to decide 
what numbers will complete the tables.  toy shop- The students will have to 
make change when buying toys from a toy shop. *Module Organizer provided 

Week of 10/17 
Feedback 
Do you like the 
challenge? 
Tell me about what 
you talk about? Tell 
me about working in 
a group? 
 
Task wise- do you 
prefer one big task 
or mini tasks.  
 
*Students B and C 
did not finish their 
modules this week. I 
will be interested to 
see how they do on 
their test next week. 
Student D, who was 
in the two 
intervention groups 
before finished his 
module,  

I like challenging 
myself. You have to 
make mistakes to 
learn, and if it's so 
easy then it's more 
boring. Before we 
were talking about 
other stuff, but now 
we talk more about 
math. We all try to 
stay on the same 
activity.  
 
*we all agree that 
we like a bigger task 
and then smaller 
tasks to do.  

We always talk 
math through. I like 
challenging work 
rather than just plain 
work. If we get off 
topic someone else 
reminds us that we 
have to stay on math 
topic.  
We try to complete 
a page a day. We 
have conversations 
about what we need 
to complete at 
home. I like 
working in a group 
because it’s not one 
brain its four brains.  

We talk it through 
first. We look at all 
the modules and we 
talk about what we 
need to do 
throughout the 
week. By Thursday 
we take the work 
home to get it 
finished to be sure 
we are finished by 
Friday. I like saying 
what we like to do.  

We 
already 
know 
the 
modules 
that 
everyon
e is 
doing, 
the 
more 
challeng
ing 
works 
help us 
learn 
more. 
We like 
working 
in a 
group 
and you 
have 
friends 
and you 
can talk 
about 
math, 
and 
when 
you are 
done 
you can 
talk 
about 
other 
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things.  
 

Week of 10/24 
Modules 

This week’s module was one module called the l Decimal Dinner. The 
students had to decide what they wanted to serve at the dinner. They had to 
choose 2 produce items, 2 meat dairy or poultry, and two frozen or bakery 
items from the list provided. Once they had their list they had to go to the 
grocery and buy their items. They had to find the total, make change and 
compare their grocery costs to Picky Peter.  

Week of 10/24 
Feedback 

So when someone 
reads a problem and 
we don't understand 
the problem, another 
student reading it 
again helps us to 
understand. 
Someone can 
rephrase the 
questions and then 
we can get it.  

When we work in a 
group, we can check 
with each other. 
Letting my 
classmates help me 
lets me remember 
that for the test.  

Working in a group 
helped me because 
we could teach each 
other strategies, and 
then i could use it on 
the test.  

If 
someon
e reads 
out the 
question 
and you 
don't 
get it, 
other 
people 
can help 
you.  

Week of 10/31 
 

Decimal patterns- multiplying by 10, 100, and 100, Family fun using clues to 
solve statements about the family, Frog jumpers comparing frog jumps using 
decimals, How much faster-determining how much faster sandwiches can be 
made using decimals 

New “middle” 
intervention group  

5/15 5/15 6/15 6/15 

Feedback from 
weekly modules 
 
Math modules are 
right on target. Don't 
want them to 
change.   
 
Love small group. 

Makes me feel more 
comfortable when 
I’m working my 
work out. 
 
I have way better 
grades than I did last 
year.   

It's easier because 
we can talk it out 
and work on our 
problems. When i 
work with a partner 
I can talk to them 
about what we are 
learning.  

My partner can say 
something in a way 
that makes me 
understand.  

The 
person 
I’m 
working 
with 
can 
work it 
out 
together 
and 
compar
e our 
answers 
to see if 
we are 
right.  
 

 
 


