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Introduction

Orientation to the Topic

Developing and investigating strategies to increase mathematics fluency in children is
imperative with the implementation of the Common Core standards. What is mathematical
fluency? Math fluency is the ability of a student to recall quickly addition, subtraction,
multiplication, and division facts (Frawley, 2012). With all of the technology available, it is
important to establish a relationship between math fluency and technology in order to ensure

students have this skill.

Many educators are using technology as an intervention tool in their classrooms.
Technology devices such as iPads are relatively inexpensive and versatile for student and
classroom use. Technology allows for students to learn and deeply understand mathematical
concepts while using technology. It is important to use the technology resources I have available
in my classroom to increase fluency with all of my students. | am currently teaching third grade
math. | have been teaching math for four years. In my experience, | have realized students have
minimal fluency in math when it comes to addition and subtraction. Without being fluent in
addition and subtraction, students will have a difficult time with mathematics in third grade.
With the new Common Core standards, students are expected to be fluent in basic addition and
subtraction facts by this time. It is important to outline the reasons why students are not fluent
and determine methods which will increase fluency in early grades and prepare them for upper

elementary math.
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With the changing world of education, it is important for educators to begin to change
also. By using technology in the classroom, it is possible to greatly increase students’ math

fluency which will benefit them throughout their lives.

Purpose Statement

The purpose of this research is to determine effective instructional technology programs
that will promote students’ math fluency. All teachers wonder how much time and planning
these interventions take. Once a program has been determined and directions given to students,
the teacher has a minimum amount of time invested into the intervention. With the technology

playing the role of the facilitator, the student will be working individually to increase fluency.

With Common Core standards increasing in rigor, students must have the basic skills
before they can be expected to excel at a higher level. By providing these simple math fluency

interventions, students will be ready to reach maximum potential in a short amount of time.

Research Questions

During this process, there are several questions which will be important to answer. First,
will Renaissance Accelerated Math be successful for students when conducting technology
interventions? Renaissance Accelerated Math is a program in which the teacher chooses
objectives or standards students need to work on. Then, students complete practices and tests to
master those standards. The work can be set up as standardized testing format or student
response. Depending of the type of learner, the program may need to be adjusted. Also, students
with special needs would need to be accommodated also. Renaissance Accelerated Math is set up
to accommodate all learners. Next, a time frame will need to be established. Most of this will

depend of the educator. The interventions will take place 10 to 15 minutes per day for five
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weeks. In addition to this, the educator will need to determine the technology available to them.
With this being said, the experimental group will use laptop computers during their
interventions. The control group will use iPads for their intervention time. Renaissance will

automatically track the growth of students and show it using various reports.

Importance of the Study

This study is extremely important to any educator teaching mathematics. The study will
reveal whether or not conducting an intervention using Renaissance Accelerated Math will help
students achieve higher levels of mathematical fluency. This study could change the way
educators are teaching. It could also provide educators with other resources to help students
achieve maximum fluency. It is important for educators to use technology in the most productive
ways. By using technology to provide interventions for students trying to obtain math fluency,
students could have a better chance of success in mathematics. In order for these interventions to
be successful, it is important for educators to choose appropriate programs which will help their
students achieve goals. Also, providing a schedule for the intervention is also imperative. With
the many types of technology in classrooms today, providing math fluency interventions using

technology should be both successful for the student and the teacher.

Definition of Terms

Renaissance Accelerated Math is the math program used for the study. The program can be

used as a progress monitoring tool to help increase students’ fluency in mathematics.

Intervention specialized one on one session where students’ focus on a subject area where they

need specific help.
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Intervention Specialist is a certified teacher trained to help students’ focus on reading and math
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Literature Review

Sarama and Clements (2004) outlined the importance of students developing math
fluency at an early age. They indicate this goal will enable students to be more successful in the
future. Research also shows a direct link between technology interventions and improvements in
mathematics (O, Jenkins, Wesley, Donehower, Rabuck & Lewis, 2013). How does technology

based interventions such as Renaissance Accelerated Math influence math fluency?

Technology and Math Fluency

In the process of mathematics, two things should be considered. First, teachers need to
help children build their computational fluency; secondly, teachers need to allow students to
focus on and have a deep understanding of problem solving (Kuhn & Dempsey, 2011).
According to a study conducted by Kuhn and Dempsey, if students find something which is

exciting i.e. using an iPad, they will be more engaged and find it more relevant to their lives.

According to a second study by Cholmsky (2011), he suggests students need fluency in
math in order to free up other working memory which allows them to focus more of the problem
solving aspect of math. Cholmsky (2011) suggests using a technology program called Reflex
Math helps students who are having trouble mastering their math facts achieve them. By using
this technology, students are doing four things: participating in fun, engaging lessons, lessons

which are adapted to their needs, progress monitoring, and ultimately mastering facts.

Adding to the study by Cholmsky (2011), Duhon, House, and Stinnett (2012), also
investigated the effects of computer based instruction in mathematics. Their findings indicated
students had higher achievement in all areas of mathematics when using computer based

interventions. In a comparison of teachers who used pencil and paper techniques to help students
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become fluent in math facts vs. teachers who used technology, the students using technology
were more successful in their math fact fluency. Schwartz (2005) identifies many instructional
strategies teachers can use to help their students build the basic blocks of math. These
instructional strategies can be used with technologies such as iPads or classroom computers.
There are many tutorials and programs such as FASTT Math (2012), which will allow students
to be successful in building fluency using the basic instructional strategies such as counting on

that many educators are teaching.

Literature on Math Foundation

There are many opinions from educators indicating the foundations of math skills
students need in order to be successful. I chose to focus on the skills students learn in elementary
school. To be specific, the skills I chose to address are the fluency skills students have in
addition and subtraction. According to an article from the National Council of Mathematics
Teachers (2007), the council urges teachers to focus on the early math skills in order to ensure
the success of students. To name a few, these skills included reasoning, problem solving, and
fluency. Schwartz (2005) also identified many instructional strategies which are essential to
success of children in early mathematics. Another article from the NCTM suggests developing a
positive attitude and essential math skills from pre kindergarten through second grade is
imperative in the success of children in mathematics. It is important for children to know what
math is, how it is important, and how it affects them. The article, “The Basics of Math” identifies
specifically things children should be able to do in primary math. One objective which is
mentioned each year from kindergarten through second grade is computation of addition and

subtraction problems efficiently. Another objective is mastering basic math facts.
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Methodology

Overview of Research Design

The research method being used for this study is quantitative research. Quantitative
research measures the views from a particular sample. Usually, the sample population is chosen
randomly. With this being said, the sample population chosen for this study will be random.
Selecting a sample is important. In this study, a random sampling method will be used. In
random sampling, all individuals have an equal chance of being selected. The population in
which the sample will be chosen from is any elementary school student. The desired sample size
will be no less than ten students and no more than twenty students. The participants will be

randomly assigned a number for data tracking purposes.

Data Sources/Instrumentation/Procedures

The first element in experimental design is to distribute a pretest. The pretest will be
taken using laptops or iPads. The pretest will be self-developed based on Common Core
standards. The pretest will determine the amount of math intervention using technology, students
would need. Pretest results would determine the area the student needs the most intervention in.
After the intervention was complete, the posttest would be administered to determine if the
intervention was successful. Matching will also be used based on pretest scores and overall
ability. In this design, there will be a control group and an experimental group. The experimental
group will be given the intervention one time a day for ten minutes each of the five days in the
classroom. The control group will remain in the classroom and practice math fluency facts using
traditional methods such as on paper. The experimental group and the control group will be

determined at random. The experimental treatment will be the students who are pulled out of the
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classroom and will be coached by an intervention specialist; whereas, the students who are in the
control group will work independently in the classroom. Depending on the success of students,

the intervention times could be increased or decreased.

This study is focused on students receiving the interventions. Periodically, a survey will
be distributed to the population to gain insight on interest and progress. This will be completed in
an interview format where the researcher will collect the responses. This will help to observe
student behavior during the interventions. The behaviors and results will be compared between
the experimental and control group. Some of the questions to be asked during the interview
include the following: Do you feel the fluency check on the iPad is helping you? Are you
interested each time you use the iPad, or do you get bored? Do you feel like you should be

spending more time on iPad practicing or less time.

Participants

The participants of this study will be students ranging in age from eight to ten. These
students will be a mix of boys and girls. The demographic of the school is ninety-eight percent
white students with the remaining being Spanish. For the study, all of the participants will be

white. The sample size participating in this study will be twenty children.

Proposed Analysis

The data being collected during this study will be quantitative data. There will be two
groups of students: one controlled and one experimental. The control group will remain in the
classroom practicing math fluency using traditional methods such as pencil and paper practice.

The experimental group will be pulled out of the classroom and given the intervention using
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iPads or laptops. In order to help connect the success of the intervention, an interview will take
place periodically to determine if t he location of the intervention makes a difference in the

success of the students.
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Appendices

Student Survey

Did you like using Accelerated Math?

Was Accelerated Math easy for you?

Did you like using Accelerated Math each day?

What do you think you learned from using Accelerated Math?




