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Researcher Stance 

 

 When I was a student in school, math was never my favorite subject.  I 

was not very strong in it; I rarely felt excited and engaged about it; and my scores 

were just average at best.  I have an older sister who is incredibly good at math, 

but she and I were two very different students.  She was able to understand 

anything put in front of her, did not have to try incredibly hard to succeed, and 

just always seemed to get it.  I must admit that I was very envious of her for this 

reason.  Math just never seemed to come to me, and I had to try incredibly hard to 

be successful.  There were times when my hard work paid off, and there were 

many times when I would just give up.  There were also times when I would think 

I knew what I was doing, and then when the test came, I froze.  I’d get my score 

back and I would not be happy with it, but I knew we’d just move on.  Thinking 

back to my math classes, there is not much I can remember other than being 

bored, stressed, and frustrated.  I had incredibly nice teachers who I’m sure would 

try really hard to help me if I had asked, yet I never sought the help. 

After graduating from high school, I went on to college at Towson 

University.  I was so excited to finally be in college and ready for the next chapter 

of my life.  I began my time at Towson as a Criminal Justice major and was 

passionate about wanting to be a Criminologist.  I enjoyed all of the classes I was  

 



 2 

taking within the major and felt I really had picked the right profession.  Everyone 

was saying, “go to a two-year college and get your general education 

requirements done, then go to a four year and declare a major.”  I did not want to 

listen to them because I knew what I wanted to do, or so I thought.   

In the second semester of Towson, I realized I wanted to come back closer 

to home.  I transferred to West Chester University, which was much closer.  I 

stayed as a Criminal Justice major, taking a few more courses.  I was enrolled in a 

Violent Crime course at West Chester when I realized maybe I was not so sure of 

my career path.  After a bit of reflection and talking with my advisor, I realized 

this was not the career path for me.  Then came the question of, where do I go 

from here?   

I always enjoyed being around children and I felt I had a knack for 

engaging with them.  Was I certain being a teacher would be my next career 

choice?  Absolutely not, but I decided to give it a go.  I switched my major to 

Elementary Education and took some entry level courses.  It was not until I was in 

a practicum course where I was able to be in the classroom working with kids, 

that I realized I made the right choice.  I was teaching a mini lesson on verbs to a 

third grade class.  It was the only lesson I was scheduled to teach them during the 

course, but it was the one that helped me to know that I was right where I needed  

to be. 
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 From there, I continued on at West Chester having other practicum 

courses.  I student taught in a first grade class for a semester and then graduated.  

I was so excited to finally be a certified teacher and to be able to get a classroom 

teaching job.  I substitute taught for six months after graduation while applying to 

every job I could.  I was getting very discouraged when I only had one interview.  

I continued to apply and tried to stay positive.  While on vacation in Maine, 

during the last two weeks of August, I received a call from a school in North 

Carolina.  They wanted to interview me via Skype for a Fourth Grade position in 

their school.  I accepted the position and had to move down within one week.  

That teaching year was a very valuable, emotional, and unforgettable experience.  

I had what others would say was a very tough class.  My students came from 

broken homes, were abused sometimes and experienced other negative outside 

factors.  I learned so much from them and I hope they learned as much from me.  

After that year, I decided to move back home close to my family.  I had a few 

long term substitute positions, and then came upon the position I am in now, a 

Fourth Grade teacher.  

Today I can see myself in so many of my own students.  I see the 

frustration on their faces when they don’t get it.  I see the stress and shear  

boredom on their faces when test time rolls around.  I hear them regularly saying,  

“I don’t understand.  I can get it in class, but I fail my tests”.  I can see me in 

them.  I am conflicted, though, with how best to respond.   
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It pains me when I am teaching them a math lesson that is way over their 

heads, or when I’m forced to move too fast to stay on track with the scope and 

sequence.  The pressures that are put on me are by default put on my students, and 

that needs to change.  My math program is rigidly structured, so there is little 

room for creativity as an educator.  I’m expected to follow exactly what the book 

lays out and I’m directed not to deviate in any way.  The teachers must follow the 

provided scope and sequence to the ‘t’.  Every teacher is expected to be on the 

same lesson on the same day.  No time is provided within the scope and sequence 

to go back and review or reinforce where necessary. There are some problems in 

the books that I think are valuable to keep.  However, there are many components 

of it that are not, and yet I have to teach them.  The lessons themselves are not 

very engaging for my students.  My students and I like the first day of each new 

chapter when they can explore with manipulatives and have fun, but 

manipulatives tend not to be included in the rest of the chapter.  There is either a 

lack of choice in how the students can approach their answers and problem 

solving, or there are too many strategies.  My students can get overwhelmed by  

the sheer number of ways they are expected to know how to solve problems.  We  

don’t spend enough time on each one for them to be able to effectively understand 

all of them.  The timing in general of the curriculum is very fast paced, which 

might actually work if all of my students were mastering the skills in that time 

frame.  Unfortunately, more often than not, that is not the case.  They need more 
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time on key skills, and they need more differentiation.  It would be helpful to have 

days built in where we could go back and reteach a skill or provide further 

enrichment when they do get it.  We have a math remediation period each day, 

but only for 20 minutes, and often other interruptions get in the way of the 

remediation period, so it is not being utilized effectively.   

Lastly, the amount of assessing that goes on throughout not just the school 

year, but the school week becomes excessive.  Students are assessed in math and 

reading at a minimum three times a year for diagnostic testing.  Then, depending 

on their scores they are progress monitored and assessed more frequently.  In 

addition, they have quizzes and tests in every chapter.  Generally, students 

complete one or two tests a week for the entire year, so the time between learning 

and summatively assessing is simply too short.  The students are burnt out from 

all of it, and I’m starting to really wonder what they are learning.   

My action research project has put me in a unique position.  I am still  

required to teach the same curriculum and maintain the same general scope and  

sequence.  However, my delivery of teaching the curriculum is allowed to be and 

will be slightly different. I hope by the end of my project, my students will have 

been able to experience a different way of learning math.  I want them to have a 

better appreciation of math because they enjoy it.  I want them to not only enjoy  
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it, I want them to be more successful with it. I know that some of my students will 

still struggle with it, but I hope they will be more motivated to problem solve and 

work through their struggles.  

My research plan is focused on the idea of math centers or stations.  My 

delivery as alluded to above would be different in the sense that, smaller chunks 

of time are devoted to certain activities in the classroom.  Rather than the majority 

of the time being teacher-directed instruction, students will be working on one 

math activity for about fifteen minutes then transitioning to the next. Each of the 

activities is based on the skills for the chapter.  My intentions are that by having 

math structured in this way, my students will engage in math with a positive and 

motivating attitude, which as a result will improve their confidence and success in 

class.  The study was implemented in my classroom in order to answer the 

question, “What are the observed and reported experiences of a 4th Grade Math 

teacher and students when, Math instruction is student centered with the use of 

math stations?”   

I believe that human beings are all capable of learning.  They are all 

capable of success in some form.  We all learn in different ways that are unique to  

us.  It is important that as educators we look to the strengths of our students, the 

ways they learn, and get to know them individually.  Their success can only grow 

if we are aware of all of these important aspects.  
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Literature Review 

Introduction 

 Conflicting ideas and opinions about education have been around for as 

long as formal education has been in existence.  Policymakers, teachers, parents, 

community members, and more have their own views on how best to teach 

students.  One thing is for certain, there is no tell-tale way or miracle fix for 

education.  There are a multitude of strategies, techniques, and approaches to 

education out there.  Each individual teacher will approach a method in his/her 

own unique way.  The only common thread among all of this, is that everyone 

wants education to be the best that it can be.  They want to ensure that students 

are receiving high quality education and are prepared to be contributing citizens in 

society.   

I, too, would like to improve the education I am providing to my students.  

I plan to do this by looking at ways to motivate my students in my math 

classroom.  As a result, I intend for my students to show an increase in math 

achievement and their self-efficacy towards math.  One way of completing this 

may be through the use of math centers or stations.  By framing my math 

instruction around the use of collaborative, relevant, and problem-based centers, I 

hope my students will show an increase in motivation which as a result will 

improve their self-efficacy and math achievement.  
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Historical Background 

 Throughout the history of education, there have been strings of 

movements and counter-movements.  Over time some of these movements have 

dissipated or completely changed.  These movements were considered “fads,” in 

that they did not withstand time (Dermer, 1982, p.4).  In the 1980’s, learning 

centers or stations, were considered ‘fads’.  They were considered a fad back then 

because they were not implemented appropriately.  Teachers were using them as a 

routine rather than an effective teaching tool to enhance the learning experience 

(Cooper, 1981, p.527).  

A Nation at Risk, commissioned by President Ronald Reagan and 

published in 1983, called for educational reform (A Nation, 1983). Since the early 

1990’s, reforms existed related to standardized testing, standards, and 

accountability.  The purpose of these reforms was to create better schools with 

higher achieving students (McCombs, Daniels, & Perry, 2008, p. 16).  The Obama 

Administration has pushed a lot of STEM (Science, Technology, Engineering, 

and Mathematics) initiatives to education.  The number of students taking 

advanced level math and science courses has been increasing.  “However, The 

National Science Board (2010) still projects a shortage of workers in the STEM 

fields in the United States in our near future” (DeJarnette, 2012, pp. 77-78).  Our 

global economy has been changing and evolving over time.  There is an increase 

in need for STEM-related professions.  Our world is becoming more and more 
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high-tech every day, and in order to compete in a global economy, STEM is a 

necessary link to it (p.77).  

In recent years, the academic standards have also changed.  The current 

focus in education currently is Common Core.  As a way to improve math 

education, 43 states have adopted the Common Core State Standards for 

Mathematics (CCSS- Mathematics).  “The CCSS-Mathematics is intended to 

provide more rigor and depth of the mathematics for students, while potentially 

requiring increased specialized content knowledge and fundamental changes in 

instructional practices of teachers” (Swars & Chestnutt, 2016, p.212).  According 

to Robert and Barbara Reys, the history of mathematics education has changed, 

but the issues are not new to us.  In the span of history, since as early as 1894, 

there were discussions of standardizing curriculums, the need to educate a diverse 

population, how best to prepare for college, a focus on problem solving and more 

time spent on math.  Many of these issues are still present today and a part of 

Common Core.  In the Common Core framework, the expectation is to accelerate 

the amount of math instruction and skills being retained, a desire to improve 

school mathematics overall, expanding the types of math classes offered in high 

school to meet the needs and interests of all learners, and a strong emphasis on the 

need to problem solve in multiple situations. (Reys & Reys, 2011, pp.9-10). 
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Contemporary Context 

In addition to stating that students should be receiving a high quality 

education, strategies to achieve this have been discussed.  Some of the commonly 

mentioned methods are motivational strategies, involving technology, student-

centered approaches, and initiatives to prepare our students for the global 

economy.  These methods or strategies are ways to improve the education for all  

students. 

Motivation is a key factor to improve education.  People are more 

motivated to learn about a topic if they are interested in it. As a result, people  

would be more motivated to achieve if they were interested in what they were 

learning about.  This can directly be correlated to students not only enjoying 

school, but achieving academically.  “The National Council of Teachers of 

Mathematics (NCTM, 2014) recognized the necessity for motivational strategies 

to be included in the instructional practices of teachers” (Linder, Cribbs, & Smart, 

2015, p. 393).  Math tends to be a topic that students may have difficulty with or 

trouble working through.  The need for motivational strategies is even more 

necessary due to this.  In addition, “motivation has the potential to predict student 

performance, self-regulation, and effective goal setting, persistence, as well as 

other positive predictors of student learning” (Linder et. al., 2015, p.392). 

“Motivation researchers and developmental psychologists point to the 

important role of children’s interpretations of the social context of the 
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classroom.  These interpretations affect students’ interest in learning, 

persistence on difficult tasks, willingness to try again after failure, and 

love of various subject matter” (McCombs, Daniels, & Perry, 2008, p.18). 

Therefore, motivation is a vital piece of education that should be effectively  

analyzed to ensure a quality education. 

In addition to motivation, making the classrooms more  

student-centered is important.  Learner-Centered Psychological Principles (LCPs) 

are characteristics that identify effective classroom practices.  They encompass 

four domains which affect learning, motivation and development.  The domains 

are cognitive and metacognitive, motivational and affective, developmental and 

social, and individual differences. 

 “Several studies have shown, that in child-centered classrooms, where 

teachers use practices that are consistent with learner-centered principles, 

young children have greater confidence in their academic abilities, are less 

anxious, have more highly developed prosocial skills, like school more, 

and receive better grades than those in non-child-centered settings” 

(McCombs et. al., 2008, pp. 17-18). 

Another current initiative for American education promotes STEM.  The 

national organization that embodies this is The Partnership for 21st Century 

Skills.  The purpose of this initiative is to prepare our students to compete in the 

global economy.  It helps them develop the skills necessary.   The basis of the 
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initiative is in the 3 R’s; reading, writing, arithmetic.  They focus on “critical 

thinking and problem solving, communication, collaboration, and creativity (4 

C’s)” (DeJarnette, 2012, p. 78). 

Cooperative learning is another component of current initiatives in 

education.  This is a student-centered approach to teaching that heavily involves 

the students and the teacher is more of a guide.  The students learn from each 

other and work together to achieve a common goal.  Student success rates in 

mathematics have shown to correlate with being able to communicate with their 

peers, have the confidence to solve math problems, and reason mathematically.  

This can be achieved through the use of cooperative learning groups.  “Many 

studies show that cooperative learning can improve performance, long-term 

memory, and positive attitudes towards mathematics, self-concept and social 

skills” (Zakaria, Chin, & Daud, 2010, pp.272-273).  When students can work 

together, they are given opportunities for discussion, can help each other and 

provide other ideas.  In addition, by working with their peers, they gain more 

confidence in solving math problems which is associated with a more positive 

attitude towards math (Zakaria et. al., 2010, pp.272-273).  

 Motivation, instructional technologies, student-centered approaches, and  

current initiatives in education are all progressive ways to improve our schools.   
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These are not the only four ways to improve American education.  However, 

these four are not only interconnected and discussed often, but are valid 

approaches to improving the education of our students. 

Theories and Concepts 

 There are many different theories surrounding motivation and important 

concepts that detail ways to improve education.  Some of these theories and 

concepts go back as far as the 1960’s and some are present day.  For the purposes 

of my study, I have chosen to look further at Goal Theory of Motivation, Albert 

Bandura’s theory of self-efficacy, and the Expectancy-Value theory.   

Goal Theory of Motivation 

 A study conducted on math instruction in middle grade classrooms looked 

at motivation as it relates to cognitive demands.  Data were collected among fifth, 

sixth and seventh grade classes through observations and surveys.  The results 

concluded that there was a lack of higher-order thinking lessons in sixth and 

seventh compared to fifth grade.  In addition, the “sixth and seventh grade 

students reported significantly lower mastery orientation (intrinsic motivation) 

than did the fifth grade students” (DiCintio & Stevens, 1997, p.27).  These 

declines in motivation appearing at this age level have also correlated specifically  

with the learning environments.   

“This research base has associated decreases in intrinsic motivation,  
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declines in attitude toward school, lowered academic motivation, and 

lowered self-concept in certain content areas with characteristics of middle 

level schools such as lack of student autonomy, impersonal student-

teacher interaction, ability grouping and strict, competitive evaluation 

practices” (DiCintio & Stevens, 1997, p. 28). 

 Researchers have also concluded that many different components of 

middle school environments can lead students to take on extrinsic rather than 

intrinsic goals in learning situations.  “Goal theory of motivation offers an 

explanation for observed differences in motivation and academic performance.  It 

is concerned with the perceived purpose of the task as a determining factor in the 

quality of engagement in the task” (p. 28).  Within goal theory, mastery and ego 

goals are present.  If a student has mastery goals, they are intrinsically motivated.  

They want to succeed for themselves and it is rewarding.  Effort and working hard 

is valued for students with mastery goals.  Essentially, we want our students to be 

mastery goal oriented.  In contrast, students with ego goals focus on wanting to 

show others their abilities.  They compare their successes to others and care much 

about their own competence.  They are extrinsically motivated to succeed.   

Bandura’s Theory of Self-Efficacy 

Another theory relevant to my study is Albert Bandura’s theory of self-

efficacy. Perceived self-efficacy is defined as  
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“...people's beliefs about their capabilities to produce designated 

levels of performance that exercise influence over events that 

affect their lives. Self-efficacy beliefs determine how people feel, 

think, motivate themselves and behave. Such beliefs produce these 

diverse effects through four major processes. They include 

cognitive, motivational, affective and selection processes”, 

(Bandura, 1994). 

Within his theory, he talks in detail about how important risk taking and 

persistence are when it relates to motivation.  “He noted that self-efficacy can be 

predictive of an individual’s motivation, affect, and behavior” (Linder, Smart, & 

Cribbs, 2015, p.393).  In regard to mathematics, if students believe they will be 

successful, they are more willing to take on challenges, be persistent, and make 

positive attributions if they succeed or fail.  Students who have low levels of self-

efficacy towards math, would have the opposite result.   

Expectancy-Value Model  

The next theory related to motivation is the expectancy-value 

theory.  This theory focuses on goals and value when making decisions.  Self-

beliefs and task-beliefs both mutually have an influence on choices.  “In addition, 

the expectancy-value model has shown that an increase in motivation can also 

increase the amount of attention and energy directed toward activities that can 

positively impact student learning” (Linder, Smart, & Cribbs, 2015, p.392).  It 
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also states that motivation relates directly to expectancy for success and the value 

an individual has on the task.  This theory builds upon Atkinson’s work  

in 1957 and was more formally developed in the 1960s and 1970s.  It has been 

recently associated with the work of Eccles and Wigfield in 2002.  After studying 

both constructs individually and together, expectancies for success and task value, 

a few conclusions were made.  “Research indicates that task value is often 

predictive of an individual’s choices or decisions while expectancies for success 

are more predictive of performance” (Linder, Smart, & Cribbs, 2015, p.392-393). 

Learning Centers 

The purpose of my study is to explore whether learning centers can help to 

improve self-efficacy and intrinsic motivation in my math students.  I believe that 

learning Centers or stations can extend the learning done in the classroom in those 

positive ways.  It is a cooperative approach to teaching that peaks curiosities and 

is thought-provoking.  They also promote positive social skills such as 

communication, cooperation, sharing ideas and solving problems. 

“They are areas (a corner in the room or even a desk) that defines a 

specific focus or affords a unique learning opportunity not otherwise 

possible in the classroom.  Learning centers divide a room in such a way 

that allows students to make choices, move freely, grow in areas of need 

and work together.  They in themselves are experiences in learning.  They 

are NOT busy work, tests or mindless play” (Cosgrove, 1992, p.4). 
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They are not to be looked at as an optional activity.  Learning Centers are 

not placed in the classroom for rewards or playtime.  Moreover, they are not 

considered a teaching program and should not be the initial teaching that occurs.  

However, they should be looked as a tool or resource to use.  They can help 

reinforce teachings, clarify important concepts, or provide practice.  They can be 

a motivational tool designed as a work area.  They can be simple or more complex 

depending on the skill.  You can use multiple materials within the centers and 

they can be anywhere in the classroom.  More importantly, these centers should 

be not only educational, but fun.  These engaging activities should be planned out 

as a routine, but allow for the flexibility to change them.  In addition, there should 

be directions that students can understand and rules within the centers (Cooper, 

1981, pp. 527-529). 

Differentiation is also a hot topic in the education world.  We understand 

that students learn at different rates, levels, and styles.  We try to individualize our 

teaching as much as possible to provide the best learning experience for all of our 

students.  “Learning Centers allow teachers to provide a wide variety of styles to 

meet the needs of students” (Dermer, 1982, p.4).  They can be used for small 

group instructions, collaborative activities, or meeting the needs of one student.  

“The individualized approach allows for all students to participate in learning, 

whereas traditional teaching methods meet the needs of only a few”(p.5).  
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Math Engagement 

Fast forward to present day math classes, there seems to be a common 

perception that some students have.  These students are not finding math exciting, 

they find it boring.  They are finding it too hard and are unwilling to attempt it.  

These students are not seeing the relevancy math has to their lives. (Kulkin, 2016, 

p.28).  Common teacher responses are, “…little thinking is involved; the subject 

is too abstract; there is a fear of failure; too much content is covered in too little 

depth; assessment is narrow; and it is a huge challenge to meet the needs of a  

wide range of abilities” (Clarke & Roche, 2009, p.24).  Math anxiety has become 

a real concept.  Students who have math anxiety have trouble thinking outside of 

the box, do not persevere, have poor performance or are inconsistent, avoid math, 

 and resist even thinking about it.  The NCTM also recognizes math anxiety as a 

current problem and urges teachers to survey their students’ feelings towards 

math.  “NCTM emphasizes as a “first principle” the importance of keeping 

opportunities to excel in math open to all students, including those who struggle 

in it” (Kulkin, 2016, p.29).  Consequently, when teachers focus on rote 

memorization, procedures, facts and merely acquiring skills, their “…students 

come to believe that their performance depends on their ability--and that their 

ability is not sufficient” (Kulkin, 2016, p.29).  As previously mentioned, teachers 

should focus on their students setting mastery goals rather than performance 

goals.   
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STEM Education 

Students need to see the relevancy of math.  At its core, math is problem 

solving.  We engage in problem solving everyday even out of the classroom.  

Teachers should structure their math problems to be related to their students 

everyday life.  These problems would be meaningful and relevant.  As a result, 

the students would be more motivated to learn, would be more engaged in their 

coursework and could potentially overcome their math anxiety. (Kulkin,  

2016, pp.29-30).  STEM related activities heavily focus on problem solving in 

meaningful contexts.  “Research has shown that early exposure to STEM 

initiatives and activities positively impacts elementary students’ perceptions and 

 dispositions” (DeJarnette, 2012, p.77).  STEM lessons can be engaging and 

exciting for students.  In addition, “they build their confidence and self-efficacy in 

relation to their own abilities to be successful in more advanced math and science 

courses in later school years” (DeJarnette, 2012, p.80).  As a whole, STEM 

education is teaching through problem-based learning with opportunities for 

collaboration, much of what resembles the workforce. 

 Common Thread 

 Motivation, Self-Efficacy, Engagement, Learning Stations, and STEM are 

all common words used in the educational world.  Each of these on their own are 

very important and valued.  However, how they are connected is even more 

telling and potentially more beneficial for teachers.  All of these characteristics to 
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education can and do connect, to make the learning experience more valuable for 

the students and teachers. 

 Expectancy-Value theory stresses the importance of motivation for 

success and increasing the value of a task. According to authors Weinstein and 

Novodvorsky, there are multiple strategies to achieve this.  Some of which are 

“relate lessons to students’ own lives... provide opportunities for choice...provide 

opportunities for students to respond actively...provide opportunities for students 

to interact with peers” (Weinstein & Novodvorsky, 2015, pp.228-229). 

 Carole Ames’ TARGET model represents ways to effective motivation. 

The ‘A’in the model, autonomy, “strengthens self-efficacy and self-

determination” (Sutton, 2015). Sutton goes on to state, “Teachers can enhance 

autonomy by offering students’ choices about assignments and by encouraging 

them to take initiative about their own learning” (Sutton, 2015).  

 As previously stated, on their own these are valuable models, but when 

triangulated with learning stations can make a more complete teaching strategy.  

Learning stations embody the parts related to the TARGET Model and the 

Expectancy Value Model.  By allowing students to work together and 

independently, you are not only allowing for choice and autonomy in how they 

work, but what they are working on.  Students will be interacting with their peers 

throughout the stations and are provided activities that are relevant and 
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meaningful to their lives.  The basis of these theories and learning centers are as a 

result, linked to one another. 

Significance of my Research 

 While there is a body of research suggesting the importance of motivation 

and self-efficacy to academic achievement, I could find no research linking 

learning centers to improved motivation, self-efficacy, and academic 

achievement.  The articles on learning centers are simply that, articles.  They are 

written in a narrative format.  Many of them are more descriptive pieces that 

inform.  The pieces on learning centers are not studies.  There is no research on 

the effectiveness of learning centers or how that may relate to motivation, 

achievement, or self-efficacy.  They are very limited to the structure of the 

material (Cosgrove, 1992; Fox, 1976; Hostetler & Carpenter, 1973). 

Based on the limited research out there, my research study is valuable.  I 

will be explicitly using learning centers as the basis of my study.  Therefore, I 

would be providing the necessary research to begin analyzing the effectiveness of 

learning centers.  I would be a key contributor to determining if learning centers 

are not only beneficial, but if they impact motivation, self-efficacy and 

achievement.  Studies related to learning centers used in mathematics are lacking. 

Being that I am looking at those three characteristics within my study, I would be 

providing information in that regard. 
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 Lastly, as previously alluded to, we want our children to be provided the 

best education, so they can compete in the global economy.  We want our children 

to not only be successful in the present, but when they become contributing  

members to our workforce, we want them to be the best prepared.  My research 

could potentially expose ways to better improve our education system. The results 

can not only inform myself as an educator, but other educators who are looking 

for more information on cooperative learning.  Any benefits that come out of it 

could be useful to educators, as well as, any obstacles that may arise are valuable 

to learn about.  As a result, this could help inform our educators and educational 

system to continue to improve and our students for the workforce by acquiring the 

skills necessary. 
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Methodology 

Research Goals 

 In my teaching experience, I have seen many students share a dislike for 

math.  They either do not like it because it is hard or boring.  Many of my students 

struggle in math and have a negative attitude towards math.  I have a desire to 

change their views towards math and hope to show them the value of it.  The 

purpose of this research is to improve my students’ motivation, self-efficacy, and 

achievement in math with the use of small group stations that have meaningful 

and relevant activities.  My first goal was to increase my students’ motivation by 

creating more engaging activities and lessons to peak their interest.  My second 

goal was to help my students improve their self-efficacy and confidence in 

completing math assignments by giving different options or choices to learn or 

complete an activity.  My third goal was to increase their academic achievement 

as evidenced by improvements in their test scores and standardized testing scores.  

My hope is that by having a well-rounded approach to teaching, their scores 

would improve by default.  I collected data through multiple modalities.  I 

collected my data through ongoing field logs, pre-and post-surveys, survey check-

ins, student artifacts, and student performance on math assessments and activities.  

Setting 

This study was conducted in a rural elementary school located in 

Northeastern Pennsylvania.  This Title I school has about 1,035 students in grades 
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four through six.  The student body within the school consists of 0.1% American 

Indian, 0.87% Asian, 7.63% African American, 11.88% Hispanic, 2.9% Multi-

Racial, and 76.62% White.  45% of the student body is considered Economically 

Disadvantaged, 1.45% English Language Learners, and 17.49% receive Special 

Education services. 

The size of the classroom is rather large with six windows that allow a lot 

of natural light in.  The floor is tiled with three medium-sized area rugs placed 

throughout the room.  I have implemented Flexible Seating into my classroom, 

allowing students to choose where they best learn.  This Flexible Seating plan also 

allows for a cafe style arrangement.  There is a reading corner with an area rug 

and two bench seats.  Across from the reading corner, is a u-shaped table for 

small group work and independent work.  Next to the u-shaped table is a high top 

table with three counter stools that are next to two of the windows.  Moving right 

around, there is a futon with the option of end tables.  Across from the futon is a  

rectangular table with four exercise balls surrounding it.  In the middle of the 

room, in front of the Promethean board, is a large area rug and coffee table for 

writing if necessary.  There are also pillows surrounding the area to be used.  

Students also have the option of sitting on wobble discs or yoga mats.  There is 

another rectangular table with four camping chairs and a low rectangular table 

with the option of sitting on the floor.  Students have the option of sitting at five 

traditional styles desks as well.  Lastly, there is a standing round table for those 
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that would like to be working standing up.  In addition to the non-traditional 

classroom furniture, we use lamps for lighting and a diffuser with Lavender 

essential oil runs throughout the day.   

Participants 

 I teach two groups of fourth grade students, but for the purpose of this 

study I chose one class to conduct my observations and gather data from.  The 

class I chose consists of 25 students, in which 24 agreed to participate.  56% of 

the class are boys and 44% are girls.  The ethnic breakdown of my class is 80% 

Caucasian, 8% African-American, 12% are Hispanic or Pacific Islander.  There 

are no students who have an Individualized Education Program (IEP), however 

there is one student whose parent has requested testing for a possible learning 

disability.  There is one student who comes from the Intermediate Unit classroom  

to me just for Math.  I also have one student who has a Section 504 plan for 

attention-deficit hyperactivity disorder (ADHD) and is being evaluated for other 

possible concerns. 

Procedures 

 Before I began my study, I had to seek consent from the parents of my 

students, (Appendix A) as well as consent from the students’ themselves 

(Appendix B).  In addition to submitting my proposal to the Human Subjects 

Internal Review Board (HSIRB) (Appendix C), I sought the approval from my 
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building principal (Appendix D). Once approval was received, I was able to begin 

my research study. 

 In the first week of school, I sent home the parental consent forms and 

administered the student assent forms.  Upon retrieval of permission, I gave a pre-

survey that included a Likert Scale (Appendix E) about their self-efficacy towards 

math.  There was also an open-ended question at the end asking about how they 

can learn math best (Appendix E).  At the end of my study, I administered the 

same survey. 

 In the beginning of the study, I established routines and expectations of 

what the math class should look like.  As the study progressed, I followed the  

same structure.  I put on a calendar, days I would write down observations, days I 

would administer surveys, and days I would collect student artifacts.  The 

structure and timing of each activity in my class was modified as  

the study went on based on my observations and reflections.  By the end of the 

study, my math class consisted of a five-minute introduction or time to go over 

homework, ten to fifteen minutes of teacher directed instruction on the skill, ten to 

fifteen minutes of whole group work together, fifteen minutes of an independent 

or small group center, fifteen minutes of independent work, and five minutes of a 

ticket out used as an assessment. 

 The stations consisted of either independent work, working with a partner 

or working in a small group.  The materials for each station varied from 
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assignments on paper, board games, puzzles, activities with manipulatives, dice 

games, and card games to name a few.  During that time, I was able to meet with 

individual students or groups to intervene or extend where necessary.   

Data Gathering Methods 

 Anecdotal Notes/Observational Field Log 

  First and foremost, I maintained an ongoing field log to document any 

observations I made throughout my study.  I was able to debrief from my day to 

detail any verbal or nonverbal observations I made.  I notated any comments  

students made during activities or the whole group lesson.  I would write down 

any questions they asked each other or myself, specifically how they would 

problem solve when working in groups.  I notated when students were  

working on the activity and engaging with it, and if any students strayed from the 

activity and lost focus.  I kept a journal in class to write down my observations 

and typed it up later into a Google Document.  This document was a table that had 

the date the observation was made, a brief overview of what my intention was for 

the day, the observations I made, any dialogue that occurred among the students 

or myself, and lastly my reflection on what occurred.  I used this to reflect on my 

teaching and make changes where necessary for future classes. 

 Student Work/Scores 

  I collected data from my students’ assessments and any artifacts they 

provided for me.  I was able to track individual student progress and whole class 
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progress.  These were vital to evaluate if my interventions were successful, as 

well as, determined if there were any correlations between their assessments and 

what they said in their surveys.  I collected chapter tests and identified skills 

where students mastered or excelled, or areas of weakness and intervention.  In 

addition, I looked at student work that was completed during center activities to 

identify where I needed to intervene.  I also used the STAR math assessment that 

we give three times a year.  At the time of the study, I was able to compare two of 

the STAR assessments to each other. Lastly, I used a ticket out as a form of daily  

formative assessment.  These had two questions for the students to answer.  I 

would check how many they got correct and use the data to form my groups. 

 Student Interviews/Pre and Post Survey 

  In addition to my observational notes, these logs contained whole group 

discussion notes, small group interviews and individual interviews with students.  

McNiff (2013) states that interviews “are valuable sources of data that capture 

live responses of people (p. 109).  These items provided me with ample amounts 

of data to analyze and demonstrate the credibility of my research.  I used a Likert-

Scale to examine self-efficacy. (Appendix E) The scale was adapted from the 

Manual for the Patterns of Adaptive Learning Scales from the University of 

Michigan.  I had my students complete the self-efficacy survey in the beginning 

of study and at the end of my study.  The pre- and post- surveys served two 

purposes.  I was able to determine the effectiveness of my interventions and 
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strategies.  From there, I made decisions on how best to educate my students and 

made changes where necessary.  The informal survey and interviews (Appendix 

F) served the second purpose.  These were smaller versions of the pre- and post- 

survey to gauge where my students’ thoughts and feelings were at particular times 

of my study. These were the most valuable to me to determine if accommodations 

or changes needed to be made to my study.  
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Trustworthiness Statement 

In order to maintain the trustworthiness and validity of this study, I 

ensured I followed specific ethical guidelines.  I sought the approval from the 

Moravian College’s Human Subjects Internal Review Board, prior to initiating 

my study.  I was granted the approval and written permission.  I provided the 

board with critical documents to my study including the student assent form, the 

parental consent form, the signed principal consent form, and the surveys to be 

used in the study.  McNiff (2016) states, “The emphasis within research ethics is: 

the prevention of harm; maintaining confidentiality; ensuring informed consent; 

honesty and integrity; and the right to withdraw from the research project (or 

treatment)” (p. 84). I detailed in the parental consent form that participation is 

entirely voluntary, and that any participant could withdraw from the study for any 

reason without penalty.  In this letter, I also stated that I would only use data from 

participants who received parental consent and agreed themselves to participate.  

In order to maintain anonymity, pseudonyms will be used throughout my study.  

Furthermore, to protect confidentiality of information, data, and identity, all 

materials were kept in a secure location throughout the duration of the study. 

I used multiple sources of data to then triangulate my findings, in order to 

ensure validity of my study.  By doing so, I enhanced the credibility of my study  

with more accurate findings. McNiff (2016) suggests, “Aim to triangulate the 

data, that is, obtain data from more than one source, and show how the data from 
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these different sources go towards supporting the explanations you give of your 

situation.  This is important in getting other people to validate your claims to 

knowledge” (p.125). 

 Finally, in order to remain ethical throughout my research study, I was 

open to any new and unexpected research findings and consider multiple points of 

view from various sources.  By doing so, I was being flexible to any new findings 

that may arise, and I was able to stay honest as an educator.  This required me to 

carefully and honestly reflect on my own teaching practices.  Throughout the 

process, I participated in teacher researcher support groups at Moravian College.  

I was able to discuss and share with other educators’ ways to improve my 

research with respected peers.  By peer debriefing, I was able to add value to my 

study in ways that could not be possible without collaboration amongst fellow 

colleagues.  I also continued to seek the expertise and knowledge of several 

professors to maintain a high-quality research study. 
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My Story 

Why Math?  

 The moment has finally arrived.  All of my planning and preparation for 

this study will finally take action.  It almost didn’t feel real that the time had 

come.  My past few years of teaching, I had bounced around to different states, 

different districts, and even different grade levels.  I was used to learning new 

curriculums, finding different resources for vastly different age groups, and quite 

frankly starting over.  I’m not going to lie, a part of me was overjoyed that for 

once I was going to be teaching in the same position for a second year in a row.  

That would mean, rather than learning new material, I could improve my teaching 

based on my reflections from the prior year.  My mind was at ease...for a moment. 

 When I started the program, I was in a different position than I am now.  

Would I have thought, I was going to be conducting my study in a math 

classroom?  Absolutely, not.  I had every intention of wanting to improve my 

reading instruction and anticipated my study to be focused on that.  However, 

teachers can sometimes move around like ping pong balls, bouncing around, back 

and forth.  My new position was unsettling at first, knowing I was going to have 

to conduct my study in a math class.  Math was not my first choice of a favorite 

subject to teach.  I knew I was much better at teaching students how to read and to 

find the joy in reading.  I was unaware of my strengths in teaching math.  How am 
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I supposed to teach my students to enjoy math, when I have to find ways to enjoy 

it myself?  That is where I had my epiphany.   

I was never overzealous about my own math classes.  I did the work 

because I had to.  I found no enjoyment in it, and I sometimes even struggled.  I 

was never in an upper level math class, always just an average math student.  I 

had the drive to succeed because that was just the type of student I was, but my 

motivation to complete math work was draining.  I had to give myself pep talks to 

get through my math classes.  I was always excited for when math would end.  

Cue my lightbulb moment.  “That’s it!”, I said.  I can see myself in the majority of 

my students in regard to math class.  I can see the sheer boredom on their faces.  I 

can feel the frustration seeping out of their skin.  I can hear the sighs of relief 

when math class is over.  I knew that it was my responsibility to shift their 

thinking and help them change their attitudes towards math.  It became my 

mission to shape how students perceive and engage in math.   

I knew I was going to have to make some drastic changes to how I teach 

math, but was I ever more anxious to do so.  There was a part of me that took a 

step back and thought, “Heather, do you really want to have to change how you 

teach math?  This is your first time being in the same position as the year prior. 

  You have all of this planning and materials all ready for next year.  You 

will probably have to change quite a few things.  It’s going to be like starting all 

over again”.  Yes, I was uneasy.  Yes, I was slightly frustrated.  Then I thought 
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back to my students and myself as a student, and I knew there was no turning 

back.  I had to make math more exciting.  I had to keep my students engaged and 

enjoying math.  I had to give them a better experience in math than I had. 

“You go to college?” 

 It was day one of school and day one of my goal of having an improved 

math class.  The students were still chipper and glowing from not only a new 

school, but a brand-new classroom.  My classroom is not set up like a traditional 

classroom.  Not only am I teaching math in a unique way, but my classroom 

environment is unique as well.  I made the decision to implement flexible seating 

in my classroom this year.  Students have a variety of seating style options that 

they can choose from to best suit their learning needs.  There are yoga balls at 

tables, pillows, low level tables for floor seating, camping chairs, traditional 

desks, high top tables and a futon to name a few.  

 I was very excited to introduce my study to my students because it would 

mean that it was finally beginning.  I went over in my head multiples times how I  

would explain such a mature concept to a group of nine-year olds.  I wanted to 

stress to them, that not only am I a teacher, but I am still a learner as well.  That I 

will be learning from them to help me be a better teacher.  You would think by 

now I could anticipate student’s comments and questions, but they still continued 

to surprise me.   
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I went on to say, “I’m going to Moravian College in Bethlehem to learn 

more about how to be a better teacher.  As a part of what I am doing, I have to 

complete a study on what I am doing in the classroom.  This means I would be 

collecting data”. 

“What is a study?” 

“You go to college?” 

“How are you teaching us if you go to college?” 

“Will this affect my grade?” 

“What’s data?” 

It was interesting how many students were questioning that I went to college.  For 

me that speaks to what students think of teachers and having jobs.  That once you 

have a job you stop going to school.  I think they were surprised, but in a good 

way that I was learning just like them still.  

 I went on to answer their many questions and hopefully help them  

understand my research just a bit better. We had a good discussion about my 

purpose and the role they will play in my study.  They continued to ask some very 

good and valid questions. 

 “What if my parents don’t want me to do the study?” 

 “Do I have to agree to this?” 

Their questions led me into discussing the parental consent form and how in the 

coming days I would be distributing a student assent form.  I could see some 
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uncertainty across the room, but for the most part the anxiety subsided.  Many 

students were excited to be a part of such a new and exciting experience.  They 

were eager to get to sign their own assent form, but I let them know it would be 

coming in the next day or two.  This was a good start to my study, I thought.  

Seeing the eagerness of my students made me that much more motivated to begin. 

Three No’s? 

 We got through the first day of school and were ready to begin our second 

day.  The nerves of the first day had dissipated and the excitement for a new year 

continued to permeate throughout the class.  I had received a few parental consent 

forms back already with each one giving permission for their child to participate. 

We were off to a great start.  I was ready to go over the student assent forms,  

anticipating 100% willingness to participate.  After discussing the forms and  

collecting them, all but three students circled that they would like to participate.  I 

was very surprised that even three students did not want to be a part of my study.  

It seemed as though everyone was very eager to be a part of it, and that any 

lingering uncertainties would be quelled.  Still, having 22 students willing to 

participate was wonderful.  Now, I just needed to get the approval of all of their 

parents to begin. 

Change of Heart 

Fast forward about two weeks later, September 11th, all of the parental 

consent forms came back.  I was ecstatic, every parent marked the approval of 
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their child to participate in my study.  I went back and talked to those three 

students who circled no.  I wanted to make sure that they understood the purpose 

of my study, the role they would play, and that they did not just circle ‘no’ 

because they did not understand it.  Being that their parents were allowing it, I 

wanted to see if they had any questions for me and understand why they chose no.  

It turned out, they were still unsure of what they would have to do and did not feel 

comfortable participating in something they did not understand completely.  We 

discussed how important that was and how they all made such a smart decision in 

not agreeing to something they did not fully understand.  I explained how they 

would be doing everything else the other students were doing, but I would not be 

collecting and publishing data on them if they did not agree.  Otherwise, 

everything would remain anonymous and they would be allowed to remove 

themselves from the study at any time.  After talking with them, all three of the 

students changed their minds and agreed to participate in my study. 

  It was time to see what my students truly thought about math.  I was 

anxious to see what they would say when completing a survey that was entirely 

anonymous. (Appendix E) I was honestly hoping for some negative answers.  I 

was certain that many students would not like math.  It was my goal to change 

that, so I was hopeful for their answers to mirror my thoughts.  We went through 

each question, one by one, in case anyone had questions about what was being 

asked.  There were nineteen questions that asked them to choose a number based 
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on how true the statement was for them.  1 being not at all true, 2 being somewhat 

true, and 3 being very true.  The last question was an open-ended question asking, 

“How do you learn math best?”.  I was eager to read those responses the most.  

“What does that mean?” 

“I don’t understand, how do I learn math best?” 

“Can I leave that blank?” 

I was hesitant to give examples because I did not want their answers to be a 

regurgitated response from me.  I tried to guide their thinking without giving  

answers away.  I wanted an authentic response from them.   

 I could not wait to get home to look at the results from the surveys.  I 

knew I wanted to look over them briefly and I had some preconceived notions 

about what the results would be.  I waited until I had uninterrupted time to be able 

to reflect effectively.  The first time around I knew I wanted to just briefly scan 

their answers, but the open-ended question was going to be the most informative 

for me.  As I scanned over the surveys, I was very surprised to see that the 

majority of my students did not have very negative views towards math.  As I 

went through each question, I would get answers of ‘somewhat true’ or ‘very true’ 

many times in regard to liking math or wanting to do well.  I was honestly 

stunned at the results.  How is this possible?  One of the main reasons why I 

wanted to do my study on math motivation is because I believed most students did 

not enjoy math.  Were my students just telling me what I wanted to hear?  I know 
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it is the beginning of the year and I do not truly know my students yet, nor do they 

know me.  Then I went to the open-ended question.  I did find a common theme 

among the responses.  There were a few outliers in there, but overall the main 

theme was that, most students felt they learned math best by working in partners 

or groups in a calming environment.  Ding ding ding!  I felt like I struck gold.  

Their answers were starting to match up with my assumptions on how students  

learn math.  I was now ever more excited to truly begin my quest to improving 

their motivation to do math. 

Oh, testing! 

 After a night of reviewing my students’ answers, I was eager to start a new 

math class.  I wanted to jump right in and describe how math stations would look.  

I wanted to explore and experiment with my students...until I remembered we had 

STAR assessments.  Although they were not the most exciting part of teaching 

math, they were supposed to be incredibly beneficial.  Not only were these 

Diagnostic and Benchmark assessments a part of my SLO (Student Learning 

Objective), they were going to be a crucial part of my study.  These computer-

generated tests were going to be able to show where my students were starting 

from academically.  I would be able to see what knowledge of math they were 

coming to me with.  My school has the students complete STAR assessments 

three times a year.  Once in the beginning to see what they know, once in the 

middle to see what they learned and where they need to go, and once at the end to 
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see what they have learned all year.   

 In the past years, our testing that was used were called the CDT’s 

(Classroom Diagnostic Tests).  These were also computer-generated tests that 

were untimed.  The students would start with a question and in theory the  

questions would either get harder or easier depending on their performance.  

There were roughly 70 questions to complete that most students finished within a 

75-minute period, with a few exceptions.  Students could have the computer read 

the questions aloud to them and they were not to use calculators to for 

computation.  It was honestly a grueling process completing CDT’s.  The students 

were drained from them and frequently would express their discontent with the 

test and how long it took.   

 I was interested to see how the STAR math assessment would compare to 

CDT.  These too were computer-generated tests, however they were timed.  

Students would be given about three minutes a question and if they did not get it 

in time, the computer would move on to the next question.  The amount of 

questions was also reduced to about 40 questions.  I anticipated all students to not 

only finish in the time period, but in about 40-60 minutes.  I went into having to 

take these tests with a much more open mind and positive attitude. 

 The students were very excited to be able to go to the computer labs.  

Technology was always an instant mood booster for kids.   

 “Oh, can we play games?” 
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 “Yay! Computers!” 

 “We get to go on computers?! Best day ever!” 

Needless to say, they shuffled in very jubilantly.  After everyone found a 

computer to sit at and I softened the chatter of the room, it was time to explain 

what they would be doing.  It was really time to explain they would be taking a 

math test to see what they know...cue groans and sighs of disappointment.  I 

explained how they need to show me what they know already.  I went on to 

explain that although it is timed, I wanted them to put in their best effort.  They 

would be given scrap paper and I expected to see work on the paper.  As 

expressed by the math department, students were given calculators.  I had to 

pause on those directions for a moment.  I pondered, “Wait, students will be able 

to use calculators?  How is this going to be an accurate representation of what 

they know?  If a student can use a calculator that doesn’t mean they know how to 

complete the skill on their own”.   

 As expected, since students could use calculators, many were done in 

fifteen to twenty minutes.  Fifteen to twenty minutes?!  They completed about 40 

questions in that time frame?  That is about thirty seconds a question!  That 

should not even be possible.  My math specialist and I went back to view their 

scores as they finished.  I knew I had not learned a lot about my students just yet, 

but from seeing their scores on PSSA’s in the prior year, I knew these were not an 

accurate representation.  Students who were getting Basic or Below Basic on the  
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Math PSSA’s for Third Grade were getting Proficient or Advanced on STAR.  I 

wanted to be optimistic, but I knew using calculators was not going to give us 

correct data to work from. 

 As it turns out, the rest of the Fourth Grade and even Fifth Grade ran into 

the same concern.  Sixth Grade uses calculators anyway, so they did not note 

much difference.  The math specialists spoke with our Curriculum Director and 

expressed our concern.  Since this was going to be a part of our SLO, we wanted 

accurate results.  I wanted accurate results also for the basis of this study.  We had 

to retake the STAR assessments the next day.  Now, I had to tell my less than 

eager students they had to take it over and without a calculator.  You might as 

well dig my grave now and throw me in.   

 As I assumed, my students were not very happy about having to retake 

them.  They were even more upset about not being able to use calculators.  They 

begrudgingly sauntered back into the computer lab.  There were many looks of 

angst and frustration.  Some students even showed expressions of discontent by 

sighing loudly.  Most students still finished in about forty minutes.   I felt bad that 

we had to retake the assessments due to something not in anyone’s control. 

Despite that some students seemed frustrated at first, they started right away and 

did not get mad about it throughout. After students finished, we looked at the  

scores again.  Now, it was more obvious the accuracy of how the scores reflected 

my students.  
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Finally, the Daily 3 

 The students had all taken their diagnostic assessments.  I met with them 

about their scores and we discussed goals for the next time.  It was finally going 

to be my shining moment.  I was going to get to describe, model and implement 

the Daily 3, taken from a chapter in The Daily 5: Fostering Literacy in the 

Elementary Grades: 2nd Edition. What I worked so hard on preparing for would 

come to fruition.  I would say I was overly enthusiastic about this day. 

 “Alright, Fourth Grade!  Forget everything you ever knew about learning 

math.  No, I’m just joking.  Don’t do that, but feast your eyes on Miss Smeraldo’s 

rendition of teaching Math!”  I got some laughs, smirks and even some awkward 

stares.  “Has anyone ever done centers in math before?”  A few hands shot up and 

some comments shouted out.  

 “I have!” 

 “I did those in Kindergarten!” 

 “I have in Reading, but not Math.” 

This was going well.  I had some students who may know a little about what I’m 

talking about and a few who were brand new.  Since, some students already had  

an idea of what centers were, I was able to elicit responses from them regarding  

expectations and how it should look.  I went on to discuss what the Daily 3 is.  I 

explained how the Daily 3 consists of two rotations within a math class.  The first 

fifteen minutes would be my time to shine!  I expressed how I would not be 
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talking at them the entire time.  I had a short snip it of time and the rest would be 

partner work, group work and independent work.   

 “We get to work with partners?” 

 “Can we move around?” 

 “Do we get to choose our partners?” 

I was excited for how excited they were, but I did not want to spend too much 

time on the partner idea.  The Daily 3 routine consists of different sections of 

learning for a specified amount of time.  This is what a general time line could 

look like. 

 

Figure 1: Daily 3 Schedule 

The “I do” is mainly teacher-directed instruction.  The skill that the students are 
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expected to be able to do by the end of the lesson is introduced by me.  I model 

exactly how to solve a problem while posing questions to myself like a ‘think 

aloud’.  I may even purposefully “pretend” to be stumped to model what my 

thought process is.  I give multiple examples and show how to solve them.  

Following the “I do” is the “We do”.  Now that I have shown how to solve 

various problems and even what to do when you may get stuck, the students are 

more involved in the learning.  I pose a question and ask them what to do next.  I 

may have students come up to the board to solve the problems.  We work together 

on the same skill, but with more student voice.  After the “I do” and “We do”, I 

went on to explain how the rotations would work.  They would either be doing 

Math By Myself, Math With Someone, or Math Writing.  If they were not in a 

rotation, they would be meeting with me in a small group.  We went over 

expectations for each rotation.  Math By Myself should be silent and independent 

work.  They are to work in the same spot the entire time, as well as, working the 

entire time.  Math With Someone is a partner activity.  The rules are mostly the 

same, but they get to do the activity with someone with an ‘indoor voice’.  Math 

Writing is an independent activity where they are writing about math or doing 

some type of word problem.  I went on to discuss that we may or may not get to 

Math Writing much in the beginning.  Once the center was completed, the 

students had some independent work time on problems in the book and were to 

complete a ‘ticket out’ as an informal assessment for me.  This ‘ticket out’ was 
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usually two problems on the skill we learned for the day.  I used the information 

from their responses to inform my teaching and any grouping I may have for the 

next day.  If there were a group of students who struggled, I may pull them the 

next day to review.  If most of my students did very well, then I may expose them 

to some more challenging material.  I had a handout of the expectations for the 

students to keep in their binder to refer to if needed. (Appendix I) The schedule of 

activities for each lesson is in Appendix L. An example of what the lesson could 

look like is listed in Appendix M.  The power points were created by myself by 

compiling problems from the Go Math series we use for Math.  Also listed in the 

appendix are different activities for each center that were gathered from different 

online sources or activities I created on my own. 

 The kids were anxious to start right away.  After reading The Daily 3, I 

knew how the beginning of implementing the Daily 3 was suggested.  The 

authors’ suggested going through only one rotation initially.  Rather than pulling 

groups during this time, the teacher is to monitor the students in their center.  The 

minute you notice a student losing focus or losing stamina, you stop the center 

and pull them back.  The idea behind this is to see about how many minutes the 

students can handle in the beginning and build their stamina.  Since it was still 

early in the year, and we spent a considerable amount of time on what it should 

look like, we only had a little bit of time left.  I decided to let them try one 

rotation.  In theory, the rotation should last fifteen to twenty minutes.  The first 
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activity they were going to complete was going to be an independent activity.  We 

reviewed the expectations for Math By Myself and the directions for the activity.  

Then I set them off and running. 

 I think the novelty of the class and how it was structured motivated the 

students to get started right away.  Every student found a comfortable spot in the  

room and began working.  I perused the room to make sure every student was  

working.  Time passed, and the students remained silent the entire time.  I was 

very pleased with how this was going.  It was about minute eight when I noticed 

more than one student looking around the room, losing their focus.  I made the 

decision to pull them back.   

 “We are finished already?” 

 “That was fast!”  

 “Oh, thank God we are done!” 

I had a mixture of responses with most being positive.  We discussed how that 

felt.  Most students expressed that they could have been working for a longer 

time.  The majority thought the task was relatively easy.  That is probably because 

I gave them an activity that would have been a review of Third Grade Math.  

They all agreed it was helpful to be working in silence, so they could focus.  They 

liked being able to sit wherever they wanted.  We ended the session on a good 

note.  I was ready for the next day to be able to implement more fully what the 

class should look like. 
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All In 

 About a week passed before the students had a decent handle on the 

routine.  There were still things to iron out, but for the most part they understood  

the expectations and I could teach a full math lesson. Today’s lesson was on  

multiplying by tens, hundreds and thousands.  A seemingly easy lesson in my 

eyes.  I began the ‘I do’ portion of the lesson, my time.  I modeled the skill and 

showed them various examples. 5 x 8 = 40, 5 x 80 = 400, 2 x 6 =12, 2 x 60 =120 I 

invited students to give answers to make sure they understood the skill before 

allowing them to work on a center.  There seemed a bit of uncertainty, so rather 

than allow them to work in the center, I skipped ahead to one of the ‘We do’ 

slides.  We completed a problem together and then I had them work on a few 

problems with someone next to them.  Then, we checked in for the correct 

answers.  Students worked through the problems at a quick pace.  Some students 

had trouble with multiplication facts of 6’s, 7’s and 8’s.  After walking around 

when students completed first set of “We do” problems, only three students had 

difficulty.  They were forgetting to add the extra zero when the basic fact already 

ends in zero.  I was more confident that they were ready to work on a center. 

 The first center the students would be working was Math With Someone 

called 600’s Club (Appendix J).  They were to work in partners to play a math 

game related to tens, hundreds and thousands multiplication.  Each student rolls 

the dice six times to make six different equations.  The student who is closest to 
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600 once adding the products wins. The center lasted about fifteen minutes. 

The students came up to me with their partner to get dice and papers and got 

started right away.  Each student followed directions and got their own piece of 

paper. My math specialist, Terri came in around 9:35 am to assist.  The students 

were engaged in the center.  One group of students were writing the same 

equations each.  I helped them understand they each have their own.  Both Terri 

and I walked around to assist with solving the equations, then she left around 

9:45.  We completed the center at 9:50.  The timer went off and the students went 

back to their spots for the rest of the ‘We do’ portion of the lesson.  We completed 

a problem together and then I had them do another do another on their own.  Then 

the students would move on to the tail end of the lesson, which was independent 

work and the Ticket Out.  Students were to complete 2 problems for the Ticket 

Out. (Appendix G) 4 out of 22 students got a check for getting one correct.  18 

students got a star for getting both correct.  2 students got them incorrect because 

their multiplication facts were incorrect.  2 students got them wrong because they 

forgot to add their extra zero for the basic fact. 

 In reflection of the lesson, the class had only a slight bit of trouble.  They 

were forgetting the extra zero if the basic fact had a zero already in it.  This was 

typical of last year as well.  I decided I should implement in a center next time 

more practice with these types of problems. I should possibly incorporate a  

review center in the next chapter that has some problems such as this.  The  
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students were excited to start the center right away rather than slowly get to work.  

I believe this is because they were able to work with a partner and use dice.  It 

was a fun and more engaging center, rather than just a worksheet.  Students seem 

to be more on task when working with partners and even more so if they are 

enjoying the activity.  This lesson for the most part was easy for them, which 

could contribute to why so many stayed on task rather than got lost in the middle 

and gave up. 

Review Day-Good or Bad? 

 Today was a review day.  I knew this could either go really well or really 

poorly in reference to my study.  There would not be any time for an activity.  

The structure of the class would not follow the Daily 3 routines.  Review days 

were strictly working on a study guide and going over the answers.  They were 

less than exciting or engaging in my eyes, but I knew I would try my best to keep 

the momentum going.  I allowed them to work with a partner of their choice.  

Then after most students were finished or almost finished, we would go over the 

correct answers by letting students come up to the board.  They would solve the 

problem and explain their answer. 

 Throughout my monitoring, I had to put out a few mini fires.  Two of my  

students were not on task, instead they were talking about their gloves.  After  

redirecting this group, I observed two students at the pillows fully engaged on the 

study guide.  They were working on it individually, but then would check in with 
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each other’s answers.  Another student chose to work on the study guide entirely 

on his own.  I went back to the first group five minutes later, and they were back 

to not following directions.  I chose to separate them in hopes they would 

complete their work.  Another two students were highlighting on their review 

sheets using strategies we use in math every day.   

“If we get it wrong, we get it wrong”.  

I noted that four students had more than twelve problems complete after ten 

minutes and they were all correct.  One of my students who I know struggles in 

math had asked to go to the bathroom.  I checked the clock when he left and when 

he returned.  He was in the bathroom for ten minutes.  So, while four students 

were more than halfway done he still needed to begin.  I checked back on him 

twenty-five minutes later and he was only on problem #7.  Three other girls were 

still on the first page.   

“I have to wait until Mandy and Jessica come back.  I don’t know how to 

do it”. Jenny said to me when I asked why she wasn’t doing it. I told her, “Skip it 

and do another one.  Then you can teach them.”  I knew I had to keep my eye on 

those students and check in with them more often.  I did not want to separate them 

right away.  I wanted to give them a chance to get back on task.  I was happy to 

notice that the two students in the beginning that were not doing their work, were 

completing a word problem together and talking through it.  There were many 

other positive comments and discussions that would imply my students were 
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working that I heard. 

“I realized what I was doing wrong.  I didn’t split 2 and put in expanded 

form”.  

“I got it on the first try! I can’t believe this.  It’s insane!” 

“I can help you if you help me”.  

“I have a question.  Do you have to split 3?” 

“I’ll help you out”. 

I found it interesting how many students were willing to help other 

students if they had questions and which students would repeat things I would 

say.  One student didn’t offer help, but he did say skip it and come back to it.  

That is something I would say if I can’t help them in that exact moment.  I also 

found it interesting that even though Justin and Matthew were off task multiple 

times, when they were doing work they were helping each other and really talking 

out the problems.  Annie’s comment was surprising and understandable.  She is 

willing to get problems wrong and be okay with it.  That can be good and bad.  I 

don’t want her to give up and just assume she’s wrong and move on.  I want her 

to be able to solve it correctly and put effort into it. However, I am pleased that 

she is not afraid to be wrong.  I just want her to learn from it.  Alexander’s 

excitement of getting a problem correct was nice to see.  I also liked seeing that 

Faye was able to catch her own mistake.  Even though it was a study guide day 

and not the more engaging activities, I’d say today went pretty well.  We 
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completed the work that was intended and for the most part everyone was 

working.  I was very eager to return to the normal routine, however. 

Survey Time 

Now was a good time to gather some informal survey responses.  I know 

that my students love to use chrome books or any form of technology for that 

matter.  I decided to create my own interview questions through Google Forms.  It 

was a six-question form, with three open ended and three multiple choice 

questions. (Appendix F) A total of twenty-two students took the informal 

interview.  

 When answering their favorite part about math class, centers was a typed 

in response more than once.  There were also other words typed that could relate 

to the centers, such as ‘math by ourselves’ and ‘math with you’. When they 

answered their least favorite part, there were many typed responses of ‘nothing’ 

or ‘hw’.  I’m not sure if they thought I could read who wrote what and that is why 

they put nothing.  I would take the confidence boost for myself and assume they 

were enjoying my class! Then came my favorite question about how I can make 

math more exciting for them.  There were many responses related to technology 

and computers, but interestingly enough there were a few where students wanted 

to be able to build things. 100% of my students chose ‘yes’ for liking math centers 

and 86.4% like ‘Math With Someone’ best and 13.6% like ‘Math By Myself’ 

best. 
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 This was a good informal survey for me to see how things were going.  It 

was positive to see that most students seemed to like centers.  There was an 

overwhelming response for enjoying working with someone or partners which I 

think could be evidenced by their responses when I say they can work with 

someone.  They all seem to be much more excited when they have that choice.  I 

chose to use that feedback for structuring the last part of my plan.  I would 

incorporate more centers where they can work with a partner and would try to 

have more hands-on centers. 

Ah!  Multiplication! 

 Quizzes were done and Daily 3 routines were ready to begin again!  We 

were in the second half of Chapter 2, which was multiplying 3-digit by 1-digit  

numbers.  Multiplying always seems to be a daunting task to teach and learn.  I 

was hopeful that with the centers-based instruction, it would be less frustrating for 

my students.  After working through the routine, I made a change to the structure.  

Rather than just fifteen minutes of an ‘I do’ and then right to a center, I started to 

include some practice problems to do together.  My students were not 

understanding the skill enough to be able to complete a center on their own or  

with a partner and do it correctly.  I did not want them to be doing a center 

completely wrong and learning it incorrectly.  This alleviated any possible 

uncertainties.  We were very much on schedule to have two centers today, which 

was very rare.  I had them complete a Math By Myself first.  Following the 
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center, I let them have snack and work on two check questions.  These questions 

would be an indicator of how well they were doing and where I needed to 

intervene.   

The second station was Math With Someone. (Appendix K) N.B needed 

help.  He tried to do 2x2 multiplication and we haven’t gotten to that skill yet.  I 

thought it was very encouraging that he still wanted a challenge, so I showed him 

anyway to give him a preview.  I was asked 11 times if they were correct.  3 out 

of the 11 times were from the same group.  I was noticing they definitely needed  

some reassurance because they were doing it correct every time.   

“Miss S., is she right?” 

“Is she right?” 

“I think I am right, not to be rude”. 

For the majority of the time, most were on task and doing well.  I had one student 

who was using repeated addition instead of multiplying.  She was able to get the 

correct answer, but I wanted her to multiply since that was the skill we were  

working on.  I did have one student who was drawing instead of doing the work, 

so I had to redirect her a few times. 

 “I’m sorry I can’t help myself.” 

There was one student who kept stealing another’s marker.  You could sense she 

was getting frustrated because she was trying to work.  Her comments were 

pleasing for me because she wanted to do the work.  Even though other students 
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were not focused and trying to distract her, she still was motivated to work. 

 “I just want to do math!” 

 “So do I!  I can’t concentrate.  Can we go in the hall?  It’s quieter.” 

I let those two students work outside my door in a quieter space.  I then redirected 

the two students who were off task.  I helped them with the game at first.  They 

were not sure what they were supposed to do.  It later came out that they were not 

listening to my directions which is why they did not understand. 

 Once I reiterated the directions, they were able to complete the activity with ease. 

 Overall the students were incredibly engaged.  I had to ask them to be 

slightly quieter only a few times.  They all were playing the game and for the 

most part playing it correctly.  There were a few times students needed assistance.  

They seemed to enjoy using playing cards and being able to use whiteboards and 

markers.  I find it interesting that some tried to do two digits by two digits, or had  

questions regarding it when we haven’t even learned that yet.  I think that they 

were curious about how to do it that way and wanted a bit of a challenge.  

Another victory in my book!  

We Aren’t Through It Yet 

 New chapter, new topics, new frustrations.  We finished learning how to 

multiply two and three digits by one.  The average for the Chapter 2 quiz was a 

78% and the Chapter 2 Test was a 74%.   I knew that this chapter we were full-

fledged into my interventions.  I was determined to improve my class averages 
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from here on out.  Now, was on to the more difficult task.  We were going to be 

learning area model multiplication and partial products with two-digit 

multiplication.  We missed out on twenty minutes of the lesson due to a lockdown 

drill, a multiplication drill we do every other day and going over homework.   

I decided to combine the ‘I do’ and the entirety of the ‘We do’ today.  I  

knew from last year how troublesome this lesson was, so I wanted to make sure 

 my students had a better handle on the task.  The students were all engaged by 

looking up at me and the board during the modeling part of the lesson.  In the 

middle of my instruction, I did have to move two students for talking to each 

other.  Was my lesson boring?  Were the students not understanding, so they 

decided to talk instead? I needed to recapture their attention, so separating them 

was my first line of defense.   

Now, I had everyone’s full attention.  They were writing in their books,  

following along with each page, answering any questions I may have posed.  The 

next section of the scaffolding was the ‘We Do’ portion.  After looking at the 

examples of the ‘Check for Understanding’ questions (Appendix H) I decided to 

give them two examples that were similar.  I knew that they may pose a 

challenge, so I wanted to make sure they understood before having them try on 

their own.  We completed the two examples together with a sense of ease, or so I 

thought.  Once I sent the kids to complete the check problems on their own, I 

quickly noticed that they were not understanding it.  I was quickly shuffling over 
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to each student to check.  They just were not getting it.  Rather than help each 

individual student to understand their mistakes, I knew I had to go back over it all 

together.  I made the decision to have them stop what they were doing and do 

another example together.  After that, I had them either fix their mistakes or 

continue working.  Many more students were grasping the concept.   

 Unfortunately, because of the time spent ensuring the students were 

grasping the skill we did not have time for a center.  I had them move to their 

independent work and ticket out’s.  I really wanted to be able to monitor the 

students working and pull students that needed more assistance.  I was not 

confident that changing the activity would allow me to do that.  I had only one  

student who was able to get both ‘Check Questions’ correct the first time around.  

I was really shocked at how many students were not getting the right 

answers or understanding the concept when sent to do problems on their own.  

Throughout the I do and We do portions of the lesson, I thought they were all 

engaged and understanding.  They were showing me the signs of staying on task, 

by listening, writing in their books and answering questions when prompted. 

Despite that students slowly started understanding the lesson, I had this feeling of 

frustration and boringness while teaching it.  Again, it looked like they were 

engaged, but it did not seem interesting or exciting.  Even listening to myself I 

was bored.  I need to find a way to make teaching multiplication more exciting 

and relevant.  I understand that this was a skill day rather than an application day.  
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The students needed to learn how to do the skill first before they could apply it,  

but it still was less engaging as I had hoped.  I wonder if that is why some of my 

 students were not understanding it as easily as other days. 

Being that the structure of the assignments and testing follows what our 

program is, I wanted to expose them to more problems that were similar.  

Whether or not that is teaching to the test is up for interpretation.  I always told 

myself I would not be that teacher, but at the same time I did not want to set my 

students up for failure.  It is a very fine line we walk as a teacher and relies on 

minute by minute decisions when teaching.  I only hoped that I chose to make the 

right decision.  It would be very interesting to see what their responses were on 

the Ticket Out questions to gauge their understanding.  In the middle of the day, I 

was able to grab their responses to the Ticket Out’s and analyze the results.  Five 

students got both questions correct, twelve students got one correct and five 

students did not get either correct.  I was pleased that more students were able to 

get at least one correct, but I knew I was going to need to review this skill again 

for all of my students. 

Do What’s Best 

 Some time had passed.  We finished the rest of Chapter 3 and tested on it.  

The Chapter 3 quiz average was an 85%! That is an 8% increase from Chapter 2.  

The Chapter 3 Test average was an 81% which was a 6% increase also from 

Chapter 2.  I was pleased that their averages improved and was hopeful it was 
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because of the different approach to learning math. As a grade level, we made the 

decision to move Chapter 4, which was on long division, to later in the year.  

Chapter 5 was going to be the beginning of fractions, factors, and multiples.  We 

all agreed that while they were just learning how to multiply, we wanted them to 

continue doing that.  They needed much more practice with multiplying and felt 

that working on fractions, factors and multiples would help give them the 

repeated practice they needed. 

 It was also almost the end of the quarter.  There was a lot of catching up to  

do for individual students and reorganizing of materials that we needed to do.   

Teachers frequently need to be flexible with their plans, so I was not able to have 

them complete a well-developed center today.  We completed the main part of the 

modeling and scaffolding.  Then, I had the students use the independent problems 

as my checks for understanding.  Once they were checked for accuracy, they 

completed their Ticket Out’s and worked on a factor review sheet as a center.  I 

made this center a Math By Myself.  Even though, the center was not as  

interactive and in depth as I would have hoped, I was happy I was able to get to 

some form of a center.   

At this point in the year, I knew that getting to two centers was never 

going to work.  There was never enough time to effectively manage two centers.  

If I tried to get two in, one either got enough time and the other was shortened.  I 

felt if I was not going to be able to let the students work fully in the center, I was 
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not doing them or the activity justice.  There was no point in rushing an activity.  

The whole point is to help enhance their learning experience in hopes to show 

achievement.  If I was unable to do effectively structure the routine, then I needed 

to make changes.  Prior to this chapter, I made the decision to only get to one 

center.  This was going to be much more feasible and effective for the students. 

After reviewing the Ticket Out’s, I noted what a few typically struggling  

students wrote on their slip. 

“I loved this lesson!” 

“I have this lesson in the bag!” 

“This is easy!” 

This was really great to see.  Either this lesson was indeed easier for them or they 

focused better, either way I was very pleased with the results.  This could just be 

the confidence boost that they needed.  They all chose different seats to sit in as  

well.  One was sitting closer to the board, the other chose to sit in a regular desk, 

and the last one was sitting closer to me.  I think the fact that all three students 

were participating and engaged in the lesson truly helped their retention and 

understanding of the lesson. 

Open-Minded  

 As the interventions continued, I could see more excitement in my 

students faces when math time rolled around.  Sure, there were days where they 

were less than enthused.  There were days when I was feeling less than excited 
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myself, but overall, I truly felt the vibe of the room was more positive each day.  

Do I think their academic achievement skyrocketed from my interventions?  Well, 

that is where I need to look at the data to determine.  However, regardless of the 

data and what it may or may not show, I can tell that my students attitudes 

towards school have changed for the better.  They seem to try harder, use  

strategies that are given to them, ask questions, work together and put effort into 

their studies.  There will always be room for improvement and things to change.  

That is one thing I will take away from this study.  That no matter the 

interventions, no matter how hard you work on something, there should always be 

an understanding that you can make changes. “Stay committed to your decisions, 

but stay flexible in your approach”. -Tony Robbins 
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Data Analysis 

 Throughout my study, I collected various artifacts, scores and notes on my 

students as data.  By using at least three different methods of data collection, I 

was able to reflect on my own teaching and my students’ learning from different 

angles.   As my study progressed, I was able to use some of the data as immediate 

feedback to alter my instruction to best suit the needs of my class.   

Field Log 

 One of most important pieces of data for me was my field log.  Through 

the duration of the study, I kept a detailed field log of any observations I made 

about my students, dialogue, information specific to a lesson, and any other 

information that I believed to be important to my study.  I was able to identify 

many common themes to my study with the use of the field log.  Many of the 

themes I gathered can be connected to each other. 

 Engagement was a vital part of my study.  I was seeking to increase my 

students’ engagement with my interventions.  I was always striving to come up 

with ideas to gain and keep my students’ interest in a lesson.  I would wonder 

what the million-dollar strategy is to achieve this.  Through my field logs, it was 

evident that my students were the most engaged when they had opportunities to 

work in pairs or groups.  In addition, I was able to maintain their attention to an  

activity when it was more hands-on and simulated a game.  
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 I was able to deduce from my field log that when students are motivated it 

is because they are achieving.  They need the confidence to be motivated to try 

harder or challenge themselves.  Even when they would only get one or two 

problems correct, they exhibited signs of being motivated to do more.  That is 

when I saw more of my students wanting to be challenged or try harder problems.  

Without the achievement, the confidence was lacking, therefore the motivation 

would diminish.  Students need to have the confidence to achieve, gain small 

achievements, and as a result will be more motivated to work on more difficult 

tasks. 

Student Work 

 Not only was I observing my students’ working and the work they were 

completing, I kept a checklist of their responses on the Ticket Out’s.  At the end 

of every lesson, students were responsible for answering two questions related to 

the lesson from the day.  After they answer them, they put them in one of three 

folders.  A green folder represented, they really understood the lesson and felt 

confident.  A yellow folder represented they slightly understood it, but need more 

practice.  A red folder represented they lacked confidence and do not feel they 

understood it at all.  Throughout the study, the majority of my students would put  

their responses in the green folder.  There were only five times where students put 

it in the yellow folder.  The most amount of slips that would be in there would be 

two.  I never had any students put them in the red folder. 
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 As students filled them out, if I had time I would check them on the spot.  

If I did not have time in that moment, I checked them at the end of the day.  On 

my checklist, I marked a star if they got both questions correct, a check if they got 

one correct and an x if they missed both of them.  Shown below is a table of 

specific lessons. Chapter 1 and the first two lessons of Chapter 2, my study was 

not implemented.  From lesson 2.3 to 6.7, my interventions were taking place. 

 

Lesson Both Correct One Correct Zero Correct Absent/Didn’t 

do 

1.2 12 9 2 2 

1.3 14 4 0 6 

1.4 Day 1 6 5 12 1 

1.4 Day 2 10 5 8 1 

1.5 2 6 11 6 

1.6 15 8 0 2 

 

Figure 2: Chapter 1 Ticket Out Responses 
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Lesson Both Correct One Correct Zero Correct Absent/Didn’

t do 

2.2 Day 1 2 0 23 0 

2.2 Day 2 14 8 1 2 

2.3 14 6 0 5 

2.4 7 14 3 1 

2.5 15 1 0 9 

2.6 11 10 2 2 

2.10 19 3 0 3 

 

Figure 3: Chapter 2 Ticket Out Responses 

 

Lesson Both Correct One Correct Zero Correct Absent/Didn’

t do 

3.1 9 7 6 3 

3.2 21 2 0 2 

3.3 5 12 5 3 

3.4 11 5 5 4 

3.5 2 10 10 3 

 

Figure 4: Chapter 3 Ticket Out Responses 
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Lesson Both Correct One Correct Zero Correct Absent/Didn’

t do 

5.1 16 1 0 8 

5.2 13 11 0 1 

5.5 19 0 0 6 

6.2 18 4 2 1 

6.6 23 0 2 0 

6.7 20 2 0 3 

 

Figure 5: Chapter 5 and 6 Ticket Out Responses 

 

The tables show that as the study progressed, less students were getting both 

incorrect.  In addition, the number of students getting both correct when up more 

consistently.  Even though Chapter 1 and lesson 2.2 were not a part of the 

interventions, both of those lessons took two days.  The results show that they 

would benefit from another day of instruction because they were not 

understanding the material.  The second day, the number of students with zero 

correct significantly dropped.  This would show evidence that having a day to 

reinforce the material was beneficial. The material or skills discussed in each 

chapter are different, so it is hard to compare accuracy fully on just the ticket out 

responses.   
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Test Scores 

When looking at my students test scores, I compared two chapters in the 

beginning when the study was not implemented to two chapters during the study.  

I included a test and quiz for each chapter.  Chapter 1 and the first half of Chapter 

2 was entirely without the study.  The second half of Chapter 2 and all of Chapter 

3 and 5 were with the interventions.  The tables below show the comparison of 

average quiz scores pre and post and average test scores pre and post. 

 

 

  

Figure 6: Chapter Quiz Averages 
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Figure 7: Chapter Test Averages 

Figure 6 shows the averages of the quizzes while Figure 7 is the averages of the 

tests.  Pre-study averages consist of all of Chapter 1 and the first half of Chapter 

2.  Post-study averages consist of the second half of Chapter 2, and all of chapters 

3 and 5.  In Chapters 1, 2 and 3 the quiz results were very consistent with the test 

scores.  This could show that the quiz is a good indicator of how they will do on 

the test.  In Chapter 5 the test scores were considerably lower than the quiz.  

Quizzes are given in the middle of the chapter with only half of the information 

on the test.  The quiz scores showed a slight increase, whereas the test scores 

showed a drop.  Quizzes are typically easier because they do not cover as much 
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information.  They are given in the middle of a chapter.  Tests depending on how 

many lessons have a considerable bit of information in comparison to the quizzes.  

The assessment encompasses all of what is learned throughout the chapter.  This 

could explain the drop.  In addition, Chapter 1 is more of a review of Third Grade 

material and Chapter 2 is the beginning of multiplication.  These are two skills 

that they have already been slightly exposed to.  Chapter 3 is an extension of 

Chapter 2 with more challenging multiplication problems, but nonetheless the 

skill is the same.  Chapter 5 is a completely new topic on factors, multiples, and 

prime and composite numbers.  While having an understanding of multiplication 

is necessary, the vocabulary is different for the chapter.  This could explain the 

decrease in scores.  

 The STAR assessment was administered in September and again in 

January.  It will be administered a third time in May.  The first table shows the 

results of the students’ scores compared to the PSSA (Pennsylvania System of 

School Assessment) benchmarks. 
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  Table 1: September STAR Scores 

 

This shows the number of students’ who scored advanced, proficient, basic or 

below basic.  It also includes the percentage.  It gives the benchmark that would 

be considered for each level according to the PSSA’s.  In order to get a passing 

score on the PSSA’s, a student must receive either proficient or advanced.  In 

September 58% of my students would be considered to have passing scores on the 

PSSA.  One student achieved an advanced level, 13 received proficient, eight 

received basic and two received below basic.  Based on their scores, the test will 

administer questions that are either more challenging if they are giving accurate 

answers or easier if they are struggling.  The same test was administered again in 

January.  The results are shown below. 
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Table 2: January STAR Scores 

 

These results show that one student moved from being Proficient to either Basic 

or Below Basic.  In addition, three students moved down to Below Basic.  Now, 

54% of my students would be projected to pass the PSSA’s, whereas in 

September 58% were projected to.  The slight decrease could be for a couple of 

reasons.  As stated above, the test gets harder the better you do.  Therefore, 

students who were doing very well in the beginning, do not have as much room to 

show growth.  In addition, the scores for each level change as the year goes on.  

The table below shows what scores a student must get to achieve a certain level. 

Table 3: STAR Benchmark Scores 

 

In September, a student can get between 632-700 and be Proficient.  In January, 

that same student now needs a 671-733.  If they scored 670 or lower in 

September, and then scored something similar in January, they are now 
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considered to be Basic.  Not only do the questions increase in difficulty, the 

benchmarks to achieve also increase.  The last factor is, the test will administer 

questions on skills that could be taught at any point in the year.  This means that 

the students are getting questions on skills that have not even been taught yet.  In 

theory, when the students are given the test again in May, I should see a 

significant increase in proficiency levels being that now everything has been 

taught. 

Interviews 

 In addition to formal surveys, I interviewed my students at various times 

throughout the study.  Sometimes they were oral interviews done as a whole 

group.  Other times I chose to interview a few students on the days’ lesson.  I also 

included an online survey shown in Appendix F.   When I asked which math 

center students liked best, Math By Myself or Math With Someone, 86.4% said 

Math With Someone and 13.6% said Math By Myself.  This is very evident in my 

observations as well.  Their time on task and engagement of the material was 

heightened when they were able to work together.  The responses to other survey 

questions follow in figures 8, 9 and 10. 
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Figure 8: Mini-Survey Question 2 
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Figure 9: Mini-Survey Question 3 
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Figure 10: Mini-Survey Question 4 

This online survey was given to the students via chrome books.  The students 

logged on to their google accounts to access the survey and answer the questions.  

The responses are generated by the students and are unedited.  Any typing errors 

were original responses directly from the students.  The results indicate that most 

students like to work with a partner or group which is also evident in my 

observations on my field log.  Most of my students were more on task and 

engaged when they were able to work with a partner.  It also shows that many of 

my students would like to see technology implemented into the centers or 
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instruction to make math more engaging for them.  In the first question, “What 

types of centers would you like to see added to math class?”, four students said 

they do not want any others.  One student even went as far as saying, none 

because they like what is already in place.  Multiplication was also a common 

answer to the types of centers they would like to see.  This could be because the 

majority of the study was being implemented while we were learning 

multiplication.  This could be fresh on their mind, or something they would like 

more practice with.  The other common answer to the questions was related to 

games.  I can gather that they would prefer to be playing math games, rather than 

paper-pencil activities. 

 I also asked my students to write down how they view math class.  They 

were asked to write what they think our math class looks like to an outsider.  

Shown is a picture of one of the responses and others are listed below.  
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 Figure 11: Student Interview Response  

“We learn math class in Miss Smeraldo’s room.  She teaches us 

multiplication and fractions and more.  When we at snack we still learn 

math.  Math is kind of fun. The centers are lots of fun.  The math is good 

to learn too.  The End”  

“I would describe math as fun because Ms. Smeraldo plays games and you 

come up with songs so it makes it easier. I love to visualize so, you have 

everything on the board”. 

“I would describe math as fun because I like the cool activities! You’re 

songs are great”! 

“It is Awesome. It might be challenging but it is still fun”. 
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“Its very educational and challenging but very fun”! 

“I think my math class is very relaxing because you feel realy com (really 

calm) with this seating”. 

“Math is fun and excited we get to do math with someone and have fun 

with new people and learn new things”. 

The responses show that the students do enjoy the centers because they help them 

learn and they have fun.  In addition, they acknowledge that while the work may 

be hard or challenging, they still have fun doing it.  This could show that their 

self-efficacy has improved, and their engagement has increased with the use of 

centers.  They briefly mention some of the strategies used in class to help them 

learn such as songs and visuals.  One student described how the environment of 

the classroom feels in a positive way.  Overall, the responses are positive and 

beneficial for me as a teacher to see how they feel.  These responses could show 

that their engagement could be directly correlated with centers because they like 

them.  Their self-efficacy could be improved is evidenced by students saying 

math is educational and challenging, but still fun. 

Pre and Post Survey 

 I began my study with a Likert Scale survey to gauge my students’ 

feelings and self-efficacy towards math.  I wanted to see if I could confirm my 

assumption, that most students did not like math and were disinterested in it.  I 
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wanted to also see how they believed they learned math best to give guidance for 

my study.  The Likert Scale gave various statements regarding math attitudes, 

where they would score the statement with a 1, 2 or 3 based on their feelings.   

 The results of the Pre-Survey were slightly surprising for me.  I expected 

many of the results to indicate they did not like math and had negative views 

towards it.  One of the statements is, “I like math work that I’ll learn from even if 

I made a lot of mistakes”.  15 of the 20 students who completed the survey 

indicated that statement is very true for them.  Another was, “Math is my least 

favorite subject”.  12 of 20 students indicated that statement was not at all true.  

 At the end of the study, I gave the same survey to see if their opinions 

changed or stayed the same.  I then tallied the number of responses for each to 

compare to the Pre-Survey.  Overall, the numbers were not vastly different from 

the beginning.  There were only a few questions where the answers had a bigger 

change.  I made the decision to only pick six questions from the survey and list 

them a table.   While all of the questions are valuable, the results did not indicate 

much change. The results of the six questions I chose had the most change that 

would validate an increase in self-efficacy.  These are indicated in the table 

below. 
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Table 4: Self-Efficacy Survey Results 

Statement Pre-Survey Post-Survey 

2. I like math work that 

I’ll learn from even if I 

make a lot of mistakes. 

(1) Not at all true-3 

(2)Somewhat true- 2 

(3) Very true-15 

(1)Not at all true-1 

(2) Somewhat true- 5 

(3)Very true-14 

5. Math is my least 

favorite subject. 

(1) Not at all true-12 

(2)Somewhat true- 4 

(3) Very true-4 

(1)Not at all true-13 

(2) Somewhat true- 6 

(3)Very true-1 

8. I wish math was more 

exciting. 

(1) Not at all true-6 

(2)Somewhat true- 6 

(3) Very true- 8 

(1)Not at all true-13 

(2) Somewhat true- 5 

(3)Very true-2 

9. I am afraid to make 

mistakes in math class. 

(1) Not at all true-7 

(2)Somewhat true- 4 

(3) Very true-6 

(1)Not at all true-12 

(2) Somewhat true- 5 

(3)Very true-3 

15. I give up, if the work 

is hard. 

(1) Not at all true-14 

(2)Somewhat true- 3 

(3) Very true-3 

(1)Not at all true-18 

(2) Somewhat true- 2 

(3)Very true-0 

17. I can do almost all 

the work in class if I 

don’t give up. 

(1) Not at all true-4 

(2)Somewhat true- 2 

(3) Very true-14 

(1)Not at all true-0 

(2) Somewhat true- 4 

(3)Very true-16 

 

While the responses were not drastically different from the first time, there are 

some results that validate that my students’ enjoyed math more at the end of my 

study than at the beginning. In question five, the number of students who disagree 

or slightly disagree with math being their least favorite subject increased from 16 

to 19.  In question eight, “I wish math was more exciting”, 12 students disagreed 

or slightly disagreed in the beginning.  After the study, 18 students disagreed or 
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slightly disagreed.  The results also indicate that more of my students feel they 

can be successful in math now if they keep trying and are less afraid to make 

mistakes.  Their self-efficacy improved as evidenced by questions nine, fifteen 

and seventeen.  The number of students who were afraid to make mistakes went 

from ten to eight.  The number of students who would give up if the work was 

hard, went from six to a two.   

 The last question was the open-ended, “How do you learn math best?”  In 

the Pre-Survey the common themes were in a quiet area with help from peers.  In 

the Post-Survey, my students were able to write more than one response.  The 

majority still wrote in a quiet environment working with peers, but many also 

included by learning the material in different ways.  This shows that my students 

learn best by helping each other and being provided multiple opportunities, such 

as centers, to practice a skill. 

Codes, Bins and Theme Statements 

 After gathering all of the information on my field log, I was able to code 

my observations.  I went through all of my notes and formulated words that were 

related to my study and summarized an observation.  From there, I was able to 

create a graphic organizer to categorize my codes and produce theme statements 

for my study. 
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Figure 12: Bins  
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Theme Statements 

 

● Motivation- Students demonstrate their motivation in the math classroom by following 

routines, taking ownership of their learning process, displaying positive attitudes, and 

collaborating with their peers.  Students may exhibit a lack of motivation when 

consistently given independent work, traditional paper and pencil activities and an 

extensive amount of teacher directed instruction. 

● Self-Efficacy- Students who exhibited frustration or uncertainty in their abilities faced 

more obstacles or difficulties throughout the lesson or activities.  When the teacher 

encourages collaboration and provides varied learning modalities, the confidence level of 

the student can increase. 

● Achievement- Student achievement showed a slight increase when students were given 

choice throughout their math activities, but more importantly, when the Daily 3 routine 

was implemented with fidelity.   

● Engagement-When students have meaningful choices in their math centers, including 

working independently, working with a partner or group, and choosing their activity, 

their time on task, engagement, excitement, and self-efficacy increase.   

 

Figure 13: Theme Statements 
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Findings 

 The study was implemented in my classroom in order to answer the 

question, “What are the observed and reported experiences of a 4th Grade Math 

teacher and students when, Math instruction is student centered with the use of 

math stations?”  Using my observations, assessments, pre-survey on self-efficacy, 

and other teaching tools, I was able to begin my study.  My initial goal was to 

increase my students’ motivation, engagement, self-efficacy, and academic 

achievement.  I had hoped that with the use of math stations and a more student-

centered approach to learning, my students would see increases in all areas. 

Motivation 

Students demonstrate their motivation in the math classroom by following 

routines, taking ownership of their learning process, displaying positive attitudes, 

and collaborating with their peers.  Students may exhibit a lack of motivation 

when consistently given independent work, traditional paper and pencil activities 

and an extensive amount of teacher directed instruction. 

 My students showed a higher rate of motivation when they had 

opportunities to work together, playing a game or engaging in a center, and when 

they had choice.  When we would be working on study guides or worksheets, they 

were less motivated to work on the task and as a result were more disengaged.  

When my students had to retake the STAR assessment they were frustrated and 

did not want to do it.  I talk about this day and how unhappy the students looked 
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having to do so in my story.  Some students even sighed at the idea of having to 

retake them (see page 46). 

However, my students showed motivation when they were getting to try 

something new, such as a center for the first time.  They all found a comfortable 

spot in the room and got started right away.  They all stayed on task for about 

eight minutes, before I pulled them back in.  When we discussed how it felt, many 

students said they could have been working for a longer time.  They mentioned 

they liked to be able to sit where they wanted (see page 49). 

In my story on page 55, the students were again working together in a 

center.  The comments were very positive, with one student saying “I got it on the 

first try!  I can’t believe this! It’s insane!”.  Then after saying so he continued to 

power through the activity.  He was showing an immense amount of motivation 

after seeing how successful he was.  

Some of the questions on the self-efficacy survey also related to 

motivation.  The results of how they answered are as follows: 
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Statement Pre-Survey Post Survey 

1.I do math work 

because I’m interested in 

it. 

Not at all true- 4 

Somewhat true-7 

Very true-9 

Not at all true-4 

Somewhat true-13 

Very true-3 

2. I like math work that 

I’ll learn from even if I 

make a lot of mistakes. 

Not at all true-3 

Somewhat true- 2 

Very true-15 

Not at all true-1 

Somewhat true- 5 

Very true-14 

4. An important reason 

why I do my math work 

is because I like to learn 

new things. 

Not at all true-3 

Somewhat true- 2 

Very true-15 

Not at all true-1 

Somewhat true- 5 

Very true-14 

7. I like math work best 

when it really makes me 

think. 

Not at all true-3 

Somewhat true- 8 

Very true-9 

Not at all true-4 

Somewhat true- 7 

Very true-9 

 

Figure 14: Pre and Post Results on Motivation 

 

While there was not much of a change in results, it was promising to see that 

more students are willing to do math work if they make mistakes, that they do it 

because they like to learn new things, and they want it to make them think.  That 

would indicate a slight increase in motivation to complete their math work. 

 These results are consistent with research conducted by Linder, Cribbs, & 

Smart (2015) as reported in my literature review on motivational strategies and 

Expectancy Value Model.  In addition, “The National Council of Teachers of 

Mathematics (NCTM, 2014) recognized the necessity for motivational strategies 

to be included in the instructional practices of teachers” (Linder, Cribbs, & Smart, 
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2015. p. 393).  They also discuss needing motivational strategies in math.  

“...motivation has the potential to predict student performance, self-regulation, 

and effective goal setting, persistence, as well as other positive predictors of 

student learning” (Linder et. al., 2015, p. 392).  “The Expectancy Value has 

shown an increase in motivation can also increase the amount of attention and 

energy directed towards activities that can positively impact student learning” 

(Linder et. al., 2015, p. 392).  

Self-Efficacy 

Students who exhibited frustration or uncertainty in their abilities faced more 

obstacles or difficulties throughout the lesson or activities.  When the teacher 

encourages collaboration and provides varied learning modalities, the confidence 

level of the student can increase. 

 In my observations, there were some times when students would get 

frustrated.  They expressed frustration or uncertainty.  If they lacked the 

confidence in the lesson, it was harder to help them succeed.  They would lose 

their momentum and desire to try when they felt it was too hard.  In contrast, 

when given opportunities to work with partners or groups, their confidence grew.  

They would talk through the problems together, get excited about the activity, and 

show signs of perseverance.  Students stated quotes of excitement during the 

lesson. “I have this lesson in the bag!” “This is easy!”. (see page 65) They were 

exhibiting confidence in their success with the lesson. 
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 They put forth the effort and were not afraid to be wrong.  As evidenced 

in my story on page 54, when two of my students were working on a center 

together one said, “If we get it wrong, we get it wrong”.  They were discussing 

possible answers and showing that it would be okay if they were incorrect.  That 

as long as they tried hard and did their best, they would learn either way.   

 When they had more opportunities to work together they were more 

confident to not only do well, but help others.  When students were working 

together on a problem, I heard on two separate occasions, students talking about 

helping.  “I can help you if you help me”.  “I’ll help you out”. (see page 55) This 

shows that they have the belief that they can accomplish the task to be able to help 

another student. 

 In addition to helping others and being okay with possible mistakes, my 

students showed self-efficacy by willing to take on challenges.  In my story on 

page 58, the students were working in a center on multiplication.  The skill was 

only a two digit by a one-digit number being multiplied.  One of my students was 

trying to multiply a two digit by a two digit number.  When I talked with him, I 

reiterated that we are not on that skill yet.  However, he was still willing to take 

on the problem and try to solve it.  He wanted the challenge to try something new. 

 The students took a survey at the beginning and end of the study that 

measured their self-efficacy.  These question numbers specifically had statements 
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in regard to self-efficacy.  The results of their responses before the study and after 

the study are shown below. 

Statement Pre-Survey Post-Survey 

3. I am not confident in 

myself in math. 

Not at all true-16 

Somewhat true- 1 

Very true-3 

Not at all true-12 

Somewhat true- 6 

Very true-2 

6. I’m not certain I will 

master (learn) the skills 

taught in class this year. 

Not at all true-6 

Somewhat true- 9 

Very true-5 

Not at all true-6 

Somewhat true- 11 

Very true-3 

9. I am afraid to make 

mistakes in math class. 

Not at all true-7 

Somewhat true- 4 

Very true-6 

Not at all true-12 

Somewhat true- 5 

Very true-3 

14. I’m certain I can 

master the skills taught 

in class this year. 

Not at all true-3 

Somewhat true- 10 

Very true-7 

Not at all true-2 

Somewhat true- 11 

Very true-7 

15. I give up, if the work 

is hard. 

Not at all true-14 

Somewhat true- 3 

Very true-3 

Not at all true-18 

Somewhat true- 2 

Very true-0 

16. I’m certain I will 

figure out how to do the 

most difficult class 

work. 

Not at all true-3 

Somewhat true- 9 

Very true-8 

Not at all true-1 

Somewhat true- 12 

Very true-7 

17. I can do almost all 

the work in class if I 

don’t give up. 

Not at all true-4 

Somewhat true- 2 

Very true-14 

Not at all true-0 

Somewhat true- 4 

Very true-16 

18. Even if the work is 

hard, I can learn it. 

Not at all true-2 

Somewhat true- 5 

Very true-13 

Not at all true-0 

Somewhat true- 3 

Very true-17 

19. I can do even the 

hardest work in this 

class if I try. 

Not at all true-3 

Somewhat true- 4 

Very true-13 

Not at all true-2 

Somewhat true- 5 

Very true-13 

 

Figure 15: Pre and Post Self-Efficacy Results 

These questions are ones that directly state questions about self-efficacy. I color 

coded four of them.  The gray highlighted statements go together because one is 
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affirming the statement while the other is denying it.  The same goes for the 

yellow highlighted.  One statement is positive affirmation, while the other has the 

opposite meaning.  By having these two statements be similar other than if it is 

affirming or denying, you can see how valid and true the statement may be based 

on the responses.  The student responses show the validity of the survey because 

their numbers match.  When asked if they give up if work is hard in the pre-

survey, 14 stated ‘not at all true’.  When asked if they can do the work if they 

don’t give up in the pre-survey, 14 stated ‘very true’.   

 The results show that there has been a slight improvement in self-efficacy 

with each statement. More students denied that they are afraid to make mistakes 

in math class in the post survey.  There was an increase in the number of students 

who believe they can learn even the hardest work.  Overall, there is evidence 

shown in the table that no matter how small, there has been an increase in their 

self-efficacy. 

These results are consistent with research conducted by Bandura (1994) as 

reported in my literature review on self-efficacy. “Self-efficacy beliefs determine 

how people feel, think, motivate themselves, and behave” (Bandura, 1994).  

“...self-efficacy can be predictive of an individual’s motivation, affect, and 

behavior”(Linder et. al., 2015, p. 393).   In addition, incorporating STEM lessons 

or activities can “build their confidence and self-efficacy in relation to their own 
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abilities to be successful in more advanced math and science courses in later 

school years” (DeJarnette, 2012, p. 80). 

Achievement 

Student achievement showed a slight increase when students were given choice 

throughout their math activities, but more importantly, when the Daily 3 routine 

was implemented with fidelity.   

 While the amount of increase in student achievement was not drastically 

higher than without the use of centers, there still showed a slight increase.  Not 

only was I able to see an increase quantitatively on their assessments, but even in 

some of their comments and seeing how they worked in class, showed an increase 

in achievement.  I discuss the Ticket Out’s I used as a form of assessment at the 

end of a lesson, but also briefly on the check questions during the lesson.  On 

page 51, students were working on a section of the lesson with me.  The part of 

the routine this would be in the Daily 3, was the “We do” section.  After seeing 

how unsure they were with practicing the skill, we completed another problem 

together and then I gave them one to work on independently.  Upon reviewing the 

skill, I noted that only three students in my class were still showing difficulty.  By 

having that opportunity to work together as a class to practice a skill, that was 

enough reinforcement needed for them to be prepared to go off on their own.   

 As is shown in Figure 6 on page 68, the quiz scores were usually 

indicative of how my students would do on their tests, with the exception of 
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chapter 5.   My students seemed to have done the best on Chapter 1 when the 

study was not implemented. However, Chapter 2 and Chapter 3 are where I see a 

slight change.  The study was implemented halfway in Chapter 2.  There is an 

increase in averages, but only slightly.   

 

Chapter Quiz Average Difference 

1 - Pre-Study 86% ---- 

2- Pre/During Study 77% - 9% 

3-During Study 86% + 9% 

5-During/After Study 84% - 2% 

 

Figure 16: Quiz Averages 

 

 

Chapter Test Average Difference 

1-Pre Study 85% --- 

2-Pre/During Study 75% - 10% 

3-During Study 81% + 6% 

5- During/After Study 78% - 3% 

 

Figure 17: Test Averages 
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Quizzes are given in the middle of the chapter with only half of the information 

on the test.  In regard to Chapter 5, while I could assume that how a student does 

on a quiz will be the same for a test, I cannot use only that data as a predictor of 

success.  Also, since each chapter contains new material, what would be more 

telling would be to compare a chapter to itself: Teach the Chapter without centers 

and then test and then teach the same Chapter with centers and test.  Again, 

having more than one repetition of a skill is helpful so I cannot just use that as a 

measure of success. 

 The table shows that in two of the chapters, there was a decrease in 

achievement.  Only one chapter, Chapter 3, shows an increase in achievement on 

quizzes and tests.  It is helpful to see that the increase was on both the quiz and 

test.  In addition, it is helpful to see that even though there were decreases in 

achievement, they were consistent also on both the quiz and test for the chapter.     

Chapter 1 is in the very beginning of the year and on place value.  This 

skill is something they have seen in Third Grade and is just an extension of what 

they already know.  The high level of success could be because it is an easier 

chapter and they have some retention of previous skills already taught.  Chapter 2 

is the beginning of multiplying two-digits by one-digit numbers.  This is an 

entirely new skill being taught that the students have not had any school 

experience with yet.  In my teaching experience, this is a difficult chapter even 

without the interventions of my study.  The decrease in achievement is most likely 



 95 

due to being a new skill and a harder skill to learn.  Chapter 3 is an extension of 

Chapter 2 by multiplying two-digits by two-digits.  If the students were not doing 

very well in Chapter 2, they needed a lot more practice to succeed in Chapter 3.  

The results show that there was an increase in that chapter.  Since the information 

is similar to Chapter 2, they were provided more exposure and practice 

multiplying in general.  This could have been helpful for the retention of the skill 

to be able to practice multi-digit multiplication.  Lastly, in Chapter 5 a new skill is 

taught on factors, multiples, and prime and composite numbers.  While having a 

knowledge of multiplication is helpful, the vocabulary and skill set is still new.  

There is a slight decrease in achievement during this chapter, but not as 

significant as Chapter 1 to Chapter 2.  This could be because they have a 

foundation of multiplication now, but they need more practice with understanding 

the vocabulary.  

While the results of the assessments are not consistent and clear enough to 

generalize an increase in achievement, I have found a clearer view of an increase 

through the Ticket Out responses given daily.  In the data analysis section are four 

figures that show the accuracy of responses to the ticket outs.   From the data 

collected during the interventions, 11 out of the 16 days 50% or more students 

correctly answered both questions.  Of those 11, seven were 80% or higher.  Prior 

the interventions being implemented four out of the eight days 50% or more 

students correctly answered both.  However, there was no evidence to show that 
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there was ever an 80% accuracy rate or higher.  The percent accuracy barely 

reached over 75% with that only occurring one time.  The lowest percent accuracy 

was 10% with most of the days being under 52%.  This data explicitly shows the 

increase in achievement with the use of the interventions. 

Engagement 

When students have meaningful choices in their math centers, including working 

independently, working with a partner or group, and choosing their activity, their 

time on task, engagement, excitement, and self-efficacy increase.   

 It was very obvious that my students were much more engaged in an 

activity or with the lesson, when they had the choice.  More often than not, the 

majority of my students preferred to work with their peers, but they also did like 

to work independently over whole group instruction.  If the math center was more 

structured like a game than a worksheet, their time on task was better.  Overall, 

the enthusiasm in the room was much higher when being able to work in a center, 

especially with a partner. 

 When talking about the centers, my students stated, “We get to work with 

partners?” “Can we move around?” “Do we get to choose our partners?”.  They 

were very excited to begin the centers, more so because they could work together.  

(see page 48) When they were working on an independent activity and they all 

were on task, they agreed that working in a quiet, comfortable area helped them to 

focus.  (see page 50) When the students were working in a center on a math game 
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with dice, the level of engagement was very high.  This is because they were 

working with a partner and it was more like a game than a worksheet. (see page 

53) In contrast, when they were working on a study guide (page 54), I had to 

redirect a few student’s multiple times to keep working.   

I was able to hear the engagement in the room just by some of their 

comments while working together. “I realized what I was doing wrong.  I didn’t 

split two and put in expanded form”.  “I have a question.  Do you have to split 3?” 

(see page 55).  Their statements show that they are working on the activity and are 

thinking about their learning.  It was very interesting to note the few moments 

were my students were less engaged and reflect on what was going on.  When the 

lesson may not have been as exciting or fun, their achievement and enthusiasm 

waned.  Even though all of the students were writing in their books, looking at the 

board and following along, they were not understanding the skill.  This was in a 

moment when it was not an activity, and it was more of the teacher-directed 

instruction (see page 62). 

According to Dermer (1982), “Learning Centers allows teachers to 

provide a wide variety of styles to meet the needs of students.  The individualized 

approach allows for all students to participate in learning, whereas traditional 

teaching methods meet the needs of only a few” (pp.4-5). In addition, Kulkin 

discusses strategies to increase engagement and motivation, while overcoming 

math anxiety.  She explains that the math problems teachers provide should be 
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related and relevant to their students’ lives.  If teachers have these, the students 

will be more motivated to learn, while being engaged in the work as well. 
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Next Steps 

 Now that the study has concluded, I am still left with some lingering 

questions.  I thoroughly enjoyed being able to instruct Math in a different and 

creative way.  I strongly believe that the use of centers improved my student’s 

engagement and stamina.  The structure itself provided many small transitional 

breaks which I believe aided in their ability to stay on task, be motivated and 

engaged.  Do I have enough information to know whether or not my interventions 

increased their achievement and overall self-efficacy?  I’m still not so sure.  It is 

hard to have conclusive evidence that my students’ test and quiz scores increased 

because of my interventions.  I’m uncertain that my students’ willingness to try 

and be okay with making mistakes is because of my study.   

Do I think it helped increase their academic achievement and self-

efficacy?  Yes, I can confidently say based on my observations, it did. No matter 

how small of a change it may have had, it was a positive change.  I can see and 

feel a difference in the structure of the math classroom.  It does not feel as 

tiresome to teach them the material because I do not see those bored, 

unenthusiastic expressions anymore.  Instead, staring back at me I see smiles, 

excitement, and enthusiasm. 

The centers themselves were well received by my students.  Many times, I 

could see and heard from them how much they enjoyed them.  I think the amount 

of time I had for this study was not enough to gather solid evidence.  If I had the 
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opportunity to complete this study again, I would like more time to spend on 

gathering data.  It would be more helpful to me to have an entire year of data 

collection.  I could see how my students were at the beginning of the year to the 

end.  I would go even further as to say, I would like to compare this school year to 

the one prior, or from another class that does not use centers.  While this would 

not be exactly the same type of students, it still would be helpful to see if there is 

any change.  I would also change some of the center activities to have more of 

them be similar to games rather than worksheet activities.  While the worksheets 

were not always like a traditional worksheet, I was able to see how much more 

engaged my students were when they were playing math games.   

Regardless, I still plan to continue the Daily 3 and including centers in my 

instruction.  I like the way my class is structured much better now, and I believe 

my students do too.  We equally have a better handle on the structure to be able to 

maximize instruction.  My next goal will be to include a second center each day to 

provide a spiral review of skills.  I can share the results of my study with my math 

colleagues.  There are some teachers that have shown an interest in wanting to 

include centers and the Daily 3 structures in their classroom, but are still unsure.  I 

can provide the data and my findings to them, while answering any questions they 

may have.  I can also include the math supervisor of our district in this meeting, as 

she has knowledge of my study being done.  This could help disseminate 

information and data for other possible interested teachers. 
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Appendix A: Parent/ Guardian Consent Form 
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Appendix B: Student Assent Form 
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Appendix D: Principal Consent Form 
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Appendix E: Self-Efficacy Scale Pre and Post Survey 

Name:_______________________________________________ 

 

 

Circle a number for each question that reflects your feelings on math class. 

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

  

1. I do my math work because I’m interested in it.  

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

          

2. I like math work that I'll learn from even if I make a lot of mistakes. 

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

 

3. I am not confident in myself in math. 

 

                   1= Not at all true                    2= Somewhat true               3= Very true 

  

4. An important reason why I do my math work is because I like to learn 

new things. 

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

 

5. Math is my least favorite subject. 

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

  

6. I’m not certain I will master (learn) the skills taught in class this year. 

 

                   1= Not at all true                    2= Somewhat true               3= Very true 

 

 

7. I like math work best when it really makes me think. 

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

 

8. I wish math was more exciting. 
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                 1= Not at all true                    2= Somewhat true               3= Very true 

 

9. I am afraid to make mistakes in math class.  

 

                   1= Not at all true                    2= Somewhat true               3= Very true 

 

10. An important reason why I do my work in math is because I want to 

get better at it.    

                   1= Not at all true                    2= Somewhat true               3= Very true 

   

11. An important reason I do my math work is because I enjoy it.  

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

 

12. I don’t do my math work because I’m not interested in it.                     

1= Not at all true                    2= Somewhat true               3= Very true 

 

13. I complete my math work because I am told to. 

 

   1= Not at all true                    2= Somewhat true               3= Very true 

 

14. I'm certain I can master the skills taught in class this year. 

 

               1= Not at all true                    2= Somewhat true               3= Very true 

 

15. I give up, if the work is hard. 

                1= Not at all true                    2= Somewhat true               3= Very true 

 

16.  I'm certain I can figure out how to do the most difficult class work.  

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

 

 

17. I can do almost all the work in class if I don't give up. 

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

 

18.  Even if the work is hard, I can learn it. 

 

                 1= Not at all true                    2= Somewhat true               3= Very true 
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19.  I can do even the hardest work in this class if I try.  

 

                 1= Not at all true                    2= Somewhat true               3= Very true 

      

      20. How do you learn math best? 

 

       –––––––––––––––––––––––––––––––––––––––––––––––––––––– 

       –––––––––––––––––––––––––––––––––––––––––––––––––––––– 

       –––––––––––––––––––––––––––––––––––––––––––––––––––––– 

       –––––––––––––––––––––––––––––––––––––––––––––––––––––– 

  

 

 

This survey is based on survey questions from 

http://www.umich.edu/~pals/PALS%202000_V12Word97.pdf. 
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Appendix F: Informal Survey 
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Appendix G: Ticket Out Lesson 2.3 
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Appendix H: Lesson 3.3 Check Questions 
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Appendix I: Daily 3 Expectations 
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Appendix J: Math With Someone Center- 600’s Club 
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Appendix K: Math With Someone-Cards 
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Appendix L: Daily 3 Lesson Activity Schedule 

 

Lesson: 2.3 
Skill: Multiplying by tens, hundreds and thousands 
Center: 600, 6,000, 60,000 Club (In Appendix) 

• Math With Someone 
• The students roll the die 6 times to start six different multiplication problems. 
• Then they pick which number from the sheet to multiply by and solve. 
• They must total their products at the end.  The sum must be the closest to the given 

number. (600, 6,000 or 60,000). 

Lesson: 2.4 
Skill: Estimating Products 
Center: Toss Boss Estimate Products (In Appendix) 

• Math With Someone 
• Partners get two boards, dice and counters. 
• The first player rolls the dice to form two 2-digit numbers.  Then they locate both 

numbers on the dice chart.  For example 25 and 52.  Then they must round the 
numbers and estimate the products.  78 X 34= 80 X 30=240  Then they find the 
product on the game board and put their counter there.  

• The player to get five in a row, wins. 
 

Lesson: 2.5 
Skill: Multiply Using the Distributive Property 
Center: Switcheroo (In Appendix) 

• Math With Someone 
• Partners get a spinner and spin it four times to make a 3-digit by 1-digit number. 
• Multiply the actual product and then estimate the product. 

 

Lesson: 2.6 
Skill: Multiply Using Expanded Form 
Center: Tickle the Ivories/ Multiplication Dice  (In Appendix) 

• Math By Myself 
• Tickle the Ivories- Students solve the 2 digits by 1 digit multiplication problems to solve 

the riddle. 
• Multiplication Dice- Students have dice and a worksheet. 
• They roll the dice three times to make a 2-digit or 3- digit by 1-digit multiplication 

problem. 
• Then they must solve the problem. 
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Lesson: 2.9 
Skill: 3-Digits by 1-Digit Multiplication/Multi-step Multiplication Problems 
Center: Roll and Answer Subtraction (Review Center) 

• Math By Myself 
• Students roll the dice.   
• They must solve the problem that they rolled. 

Lesson: 2.10 
Skill: Multiply 2-Digit Numbers with Regrouping 
Center: Playing Card Multiplication (In Appendix) 

• Math With Someone 
• Partners get a deck of cards and split them evenly. 
• Flip cards over to form 2 or 3-digit by 1-digit multiplication problems. 
• Solve the problem and the person with the highest product gets the point. 
• The person with the most points at the end of the game, wins. 

 

Lesson: 2.11 
Skill: Multiply 3-Digit and 4-Digit Numbers with Regrouping 
Center: Ancient Headdress  

• Math By Myself 
• Color by numbers multiplication sheet. 
• Students solve problems and color code the sheet according to the products. 

 

Lesson: 2.12 
Skill: Solve Multi-step Problems Using Equations 
Center: Magic Digits (In Appendix) 

• Math By Myself 
• Students were to find the missing digit in the 2-digit by 1-digit multiplication problem. 
• Some of the digits were within the factors and others were within the products. 
• Two them listed only the products and they had to come up with the factors. 

 

Lesson: 3.3  
Skill: Area Models and Partial Products with 2-Digit Multiplication 
Center: 2-digit by 2-digit/ Area Model Multiplication (In Appendix) 

• Math By Myself 
• Students were able to choose from 3 different versions of multiplying with area 

models. 
• Each version was multiplying 2-digits by 2-digits. 

Lesson: 3.4 
Skill: Multiply Using Partial Products 
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Center: 2-digit by 2-digit Multiplication Three in a Row (In Appendix) 
• Math With Someone 
• Partners get two boards and letter cards. 
• They pick a letter and solve that problem.  If they get it correct, they cover the space of 

the product. 
• The first person to get three in a row, wins. 

Lesson: 3.5 
Skill: Multiply with Regrouping 
Center: Multiplication Dice (In Appendix) 

• Math By Myself 
• Students have dice and a worksheet. 
• They roll the dice four times to make a 2-digit by 2-digit multiplication problem. 
• Then they must solve the problem. 

Lesson: 3.6 
Skill: Choose a Multiplication Method 
Center: Task Cards 

• Math By Myself 
• Teacher places random multiplication problems around the room. 
• Each student independently must solve them, choosing whatever method is best for 

them. 

Lesson: 5.1 
Skill: Model Factors 
Center: **No Center today.  Complete Accelerated Math** 

Lesson: 5.2 
Skill: Factors and Divisibility 
Center: Factorizing Numbers Coloring Page (In Appendix) 

• Math By Myself 
• Students were able to pick from four different sheets varying in difficulty. 
• They were to color the factors of whatever number it stated. 

Lesson: 5.3 
Skill: Problem Solving-Common Factors 
Center: Divisibility Rules Game (In Appendix) 

• Math With Someone 
• Partners get a spinner and 2 dice. 
• Students spin the spinner to see what number it should be divisible by. 
• Then they roll the dice twice to form a two-digit number.  If the number rolled is 

divisible by the number spun, the player receives points totaling the sum of the digits 
they rolled.   

• For example, I spin a 5 and roll a 2 and a 0.  My number is 20 and it is divisible by 5, 
so I receive 2 points. 
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• The first player to 50 points win. 

Lesson: 5.4 
Skill: Factors and Multiples 
Center: Football Factor Games (In Appendix) 

• Math With Someone 
• Partners get a game board, cards, dice and counters. 
• Roll to see how far you move.  If you land on a firework, you pick a card and answer 

the question. 

Lesson: 5.5 
Skill: Prime and Composite Numbers 
Center: Prime and Composite Pick, Flip, Check (In Appendix) 

• Math With Someone 
• Students have a board with paper clips. 
• They must put a paperclip on all of the numbers that are prime or composite 

(depending on the board they have). 
• They then flip the board over to see if they are correct. 

 

Lesson: 5.6 
Skill: Number Patterns 
Center: What’s the Rule?/Roll your Rule (In Appendix) 

• Math By Myself or With Someone 
• Students were able to pick which center they wanted today. 
• What’s the Rule is a worksheet where students have to figure out the rule based on 

the pattern of numbers. 
• Roll your Rule has a mixture of all four operations. (multiply, divide, add, subtract) 
• Students roll the dice to figure out their number they start with and then again for their 

rule.  For example, they roll a 2 and then a 5.  The first term of the pattern is a 2 and 
then they choose whether they will add 5, subtract 5, multiply 5 or divide 5 for the 
pattern. 
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Appendix M: Lesson Power Point Example 
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Appendix N: Center Activities 
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