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Abstract

This study is focused on the topic of distance education. In this study I focused on the effects of

using virtual manipulatives when teaching place value to students. The research questions asked
was, “What is the effect of using virtual manipulatives on my student’s ability to do place

value?” There were six total participants who participated in my study who had all completed
second grade and were about to begin third grade. The students had previous experience doing
place value, but they were students who had been identified as struggling with place value. I used
a quantitative research design in order to specifically observe the data of the assessments. The
data was compared through a comparison of the average pre-assessment score and average post-
assessment score. The result of the pre-assessment was an average score of 75%, while the result
of the post-assessment was an average score of 98%. The overall study showed that the

students’ knowledge of place value increased in a distance education setting while using virtual

manipulatives.
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Chapter 1

Topic

The topic of this research study is distance education. My degree program is Master of Arts
Teaching Mathematics K-6, and I am currently a 6 grade teacher in my professional career.
This topic specifically relates to my current professional setting because, as a teacher in today’s
world, things are constantly changing and looking more towards distance education to help our
students grow and learn instead of relying solely on teaching in a traditional classroom.

“By April, 2020, it became clear that the school year would end virtually. Teachers throughout
the United States found themselves suddenly teaching remotely.” (Pryor et al., 2020) Because of
this sudden change, online learning became a much higher priority and discussion in education.
“The sudden transformation to online learning demands educators and institutions to develop
more innovative teaching methods in supporting students during this growing crisis.”
(Gawanmeh et al., 2021) This specific research topic is very important in our ever online
transitioning educational world. Since distance education is a more pressing topic that we are
constantly talking about in the education world. Parents and students both want to opt to online
learning due to the flexibility that it brings. Unfortunately, like stated above, the level of
effectiveness between online learning and distance education are very different. We, as
educators, need to understand how to make this kind fo distance/online learning as closely
effective as traditional education.

Problem Statement

Studies show that teaching mathematics virtually is not as effective as teaching mathematics in a

traditional classroom setting, and I want to understand if using virtual manipulatives plays a role



in this as I am looking at the effect that virtual manipulatives have on learning mathematics. If
students can’t do place value they will specifically struggle to understand what each number
actually represents in the different mathematics operations that they do. My students are
struggling with place value in a distance education setting.

Research Question

When researching the topic of distance education, I learned about different methods and ways to
help have a successful online learning environment. I also learned that most data pointed in the
direction that it was more effective to teach students in a traditional classroom verses an online
environment. [ want to present a distance teaching environment to my students and observe the

effects of using virtual manipulatives to teach place value. Thus poses the reach question, “What

is the effect of using virtual manipulatives on my student’s ability to do place value?”

Problem Discussion

It is stated in a study titled “Teaching Mathematics in a Context of Lockdown: A Study Focused
on Teachers’ Praxeologies,” it states that one of the most difficult parts of teaching students in an
online environment is “managing distance learning to support students' learning through specific
methodologies.” (Aldon et al., 2021) As I am helping students learn place value who specifically
struggle with that, I am hoping to understand exactly what they need help with while mastering
place value through the use of virtual manipulatives. A case study done on the opinions of
parents during distance education stated that “parents think that face-to-face education cannot be
replaced by distance education.” (Hamaidi et al., 2021) This specific problem has a part to play
in my professional career because distance education is becoming a more common way to earn
an education. Especially since COVID-19 brought us new and uncharted territories in education,

distance education has become one of the most important tools to help our students continue



their education. A reason that my students could be struggling specifically with place value in a
distance education setting is that the students are having a difficult time understanding what each
number truly represents and means.When students don’t understand place value they will
struggle with understanding the standard algorithm and long division. These are both needed for

these specific students in third and fourth grade.

Chapter 2

Literature Review

Introduction

Over the last year, educators have realized just how important distance education needs to be —
even if we don’t necessarily use it in our day-to-day professional lives. During the coronavirus
pandemic, teachers were asked to teach for the remainder of the school year online, with little to
no preparation. Most teachers did not have very much experience in the field of teaching
virtually, giving the education system an abrupt understanding that we need to do more to
educate our teachers to also be prepared to teach online successfully. (Lemov, 2020) After
personally experiencing the student perspective of transitioning to the “new normal” of online
school and researching this topic, I began to think about how distance education is a problem that
teachers in the past have not faced like teachers do today. This is something that I have
personally felt frustrated by, interested in and, ultimately, scared to be placed under the pressure
of understanding which methods work in online learning and which do not. As first year teacher

during the 2020-2021 school year, I learned that my technological abilities that I had previously



felt confident in, only got me so far in keeping my students engaged and successfully creating an

asynchronous learning environment.

Strengths of Online Learning

There are so many positive possibilities that have become available through online learning, and
it has become a very popular form of education over the last few years. (Clark et al., 2007) Each
of these positives are strengths that online learning has, give educators a great foundation for
creating successful and meaningful learning experiences, like an in-person environment. Some of
these advantages are mentioned in a book titled, Virtual Environments for Teaching and
Learning. In this textbook, e-learning “can be defined as technology-enabled distance learning,
where the learners are no longer classroom-bound. The personal computer is the main tool, and
the Internet is the main channel used to deliver interactive learning experiences.” (Ichalkaranje et
al., 2002, p. 75) Because this kind of learning can be accessed by a vast majority of the
population, higher education has become a priority for many more people than there would have
been before the rise of technology in education. (Ichalkaranje et al., 2002, p. 79) This technology
makes it possible for me to continue my education without needing to uproot my family or my
career. This technology has so many advantages in the world of education. This same technology
made teaching during the COVID-19 pandemic possible, even if looking back now, we realize it

could have been better.

After the transition of the classroom to distance learning in 2020, a study was completed about
students in middle to lower income school districts. The study showed that students who were

completing new material at half the pace that they were before school transitioned to the “new
normal.” (Lemov, 2020) This is obviously due, in part, to the lack of time available to teachers

being able to prepare, but I also believe it is the feeling and environment that is created by the



teacher in a physical classroom. Lemov states, “We need to get remote learning as close to that
as possible.” (Lemov, 2020) In a regular classroom, students can actively watch the teacher and
be engaged in the lesson with little distractions that are controlled by the teacher. However, in a
remote environment, the teacher can only control what distractions happen in his or her own
home. Because there are so many extenuating factors that play into online learning and distance
education, we need to figure out the best way to combat this and work to make this “new
normal” that so many of us have been experiencing a successful learning environment for

everyone. (Lemov, 2020)

Negatives of Online Learning

Along with each of these strengths, there are also some negatives that can be part of distance
education as well. Journell discusses many different challenges that teachers can face when
teaching online. He discusses the debate for attendance issues and how much work a student
needs to complete each week in order to be considered present vs. absent. The teacher must
decide what that looks like for their own classroom based on their district policies. (Journell,
2014, p. 48) This book also talks about the challenge of having to communicate with your
students in a professional aspect and what kinds of requirements this side of online learning can
entail. Through teaching online, there is a whole new door that is opened in the communication
aspect that is not as likely to be present in the traditional classroom setting. Journell discusses the
issues that some teachers have had in the past when it comes to communicating professionally
with students and what kinds of rules and regulations teachers must follow today because of
those poor choices. (Journell, 2014, p. 40) Online teachers can have a difficult time when
differentiating the work for students who are learning virtually because they are not able to see

potentially exactly what that students knows how to do themselves. (Allsopp et. al, 2018) Parents



and/or siblings can help a student with their homework and assignments without the knowledge
of the teacher. This can make it difficult for teachers to really understand the data and placement
of each specific student. There is also a constant push for more parent involvement in a
traditional school setting, which is very easily possible for a lot of traditional school. However,
the lack of parent involvement in an online setting is something that would drastically effect
student performance and parent-teacher communication issues. (Journell, 2014, p. 50) “Recent
research suggests that may be even more important for online students than those in face-to-face
classrooms because of the large amount of the large amount of time students spend learning at
home.” (Journell, 2014, p. 50) As we look to understand how to create an online classroom that
cannot only be accessible by all, but also be as effective as a traditional classroom setting, we, as
educators, need to consider the different aspects of what negatives are associated with distance

education to create a more effective system.

Technology and Human Interaction

To understand how we can teach using technology successfully, we need to look at the positives
between technology and human interaction. As a human race, technology has increased our
creativity and development to a level that has created a new way to learn and become educated.
(Lee et al., 2016) This has made learning possible for people who might not have had access to it
otherwise. The goal of online learning is to make it resemble in-person learning as closely as
possible which, as a result, would create a similar outcome to learning and test scores. Logically,
we can apply this same thinking to teachers. If they can teach effectively in a regular classroom
setting, then they should be able to do the same online. (Lee et al., 2016) However, this is not the
case. Even though technology has positively impacted our lives so much, it has also drastically

changed the education world. With that change, we, as educators, must adapt our way of
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practicing and teaching to a model that will fit the mold of the distance education. (Lee et
al.,2016) We need to be able to hold students accountable for their work while also letting them
be creative in the space that they are given. In order to do this, teachers need to be using best

online teaching practices to help their students be successful.

Student Attitude Toward Online Learning

A study outlined in the research article titled "4n Empirical Study of Student Attitudes
Toward Acceptance of Online Instruction and Distance Learning,” suggests that there are 3 main
themes when researching distance education. They are: “narrative accounts of instructors’
experiences and their best practices; empirical studies of student perceptions, attitudes, and
behaviors toward online courses; and comparative studies of online versus traditional classes.”
(Nguyen & Zhang, 2011, p. 24) This specific article discusses how students feel about distance
education, the learning process, and outcomes. Students also needed to report their demographics
to understand what other factors might be having an impact on their attitudes and performance.
The researcher took the responses and transferred them to a 5-point Likert scale rating to
quantitize the data. (Nguyen & Zhang, 2011) Overall, students enjoyed learning in an online
setting, but also missed the face-to-face interaction. The students did also wish that they could
know where they were sitting in the class compared to the other students or understand if they

were succeeding in the class comparatively. (Nguyen & Zhang, 2011, p. 29)

Veletsianos, the author of Learning Online: The Student Experience, discusses his experience
interviewing a man named Peter. He talks about Peter’s current job and unpredictable schedule
as a police officer. (Veletsianos, 2020, p. 21) Peter hoping to get a promotion for his job, but his
work schedule does not allow for a traditional classroom experience. (Veletsianos, 2020, p. 21)

Velestianos goes on to talking about Peter’s perspective of online courses and how they have
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made it possible, due to their flexibility and opportunity to work on them remotely, for Peter to

achieve a higher position and provide a better life for his family.

Beaudoin discusses in his book, “Online Learner Competencies: Knowledge, Skills, and
Attitudes for Successful Learning in Online Settings,” that online learning should be improved
and continuously developed based off student feedback. (Beaudoin, 2013, p. 2) He states that this
growth should be specific from the data and analysis gathered from this feedback. (Beaudoin,
2013, p. 2) Beaudoin specifically feels that this feedback leading to improvement will be what

ultimately brings more people to the world of distance education. (Beaudoin, 2013, p. 2)

A Guide for Students to be Better Online Learners

In the book Getting the Most from Online Learning, the author discusses a study that he had
previously completed where he asked different questions to online learners about their
experiences with distance education. (Piskurich, 2004) Piskurich stated that the online learners
said that transitioning to online learning is not an easy process. One learner from the study stated,
“It’s hard at first, but stay with it.” (Piskurich, 2004) This online learner understands that
distance education is very different from a traditional classroom in many ways. Some of these
ways include learning the various software and programs used by many different schools. We are
also noticing that students have a difficult time understanding that they need to be responsible for
their own learning now. Most online learners have a difficult time keeping the pace that they
need to and understanding the material on their own. (Piskurich, 2004) However, Salmons, the
author of Learning to Collaborate, Collaborating to Learn: Engaging Students in the Classroom
and Online, states that “it is fair to say that without communication no collaboration can be

successful—on- or offline.” (Salmons, 2019, p. 47) This being said, teachers and students need
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to take on that responsibility of communicating in order to have a successful learning experience

and environment.

A Guide for Teachers to be Better Online Educators

When beginning the online course, educators need to be aware of the culture that they are
teaching to. (Jung, 2014) If teachers can be aware of who they are teaching to and what each
culture has access to in their learning, then the learning process will be much smoother for the
students and teachers. In a physical classroom, this is not necessarily something that each teacher
needs to think about often because it is common knowledge for the area in which they live, and
the teacher can plan their instruction accordingly. However, when a teacher is teaching an online
class, their students could be almost anywhere in the world. The teacher must first, consider what
the students have access to, in order to plan their teaching based upon that information. (Jung,

2014)

There have been many studies completed on new “new” virtual classroom and what teachers can
do to help make their students’ distance education experiences successful. Just like a traditional
classroom, teachers must set up classroom norms while focusing on building relationships with
the students. (Greathouse & Eisenbach, 2019, p. 54) The teachers in an online setting need to set
a specific and professional form of communication between themselves and their students.
(Greathouse & Eisenbach, 2019, p. 54) Teachers also need to specifically design the course for
virtual delivery. (Christopher, 2015) Teacher need to continuously be trying to engage their
learners and expect them to be active listeners. Even though these are all similar tips to a
traditional classroom experience, these all need to be modified to fit an online learning course.
Each of these tips will help make a successful online learning experience for teachers and

students.
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Connecting Research to Teaching Mathematics

As a mathematics student and researcher, I am very data driven and want to know which
of these guidelines set out work best when teaching mathematics online. I want to know if this
can be comparable to teaching mathematics in a traditional classroom. Watson states that the key

ideas in mathematics are the following:

e Having high potential or developing conceptual knowledge

e Having high relevance for building knowledge about mathematics as a science

e Supporting communication and mathematics-related arguments

e Encouraging reflection processes of teachers (Watson, 2013, p. 5)
When planning my research project, I will be taking each of these key ideas and creating online
instruction that focuses on the elements from each of the guides and incorporating them into

mathematics education.

Conclusion

The purpose of my research is to evaluate the relationship between teaching the standard
algorithm in a traditional classroom setting using physical manipulatives and teaching the

standard algorithm in a distance education setting using virtual manipulatives.

e What is the relationship between teaching the standard algorithm in a traditional
classroom setting using physical manipulatives and teaching the standard algorithm
online using virtual manipulatives?

e Which setting is more beneficial to the students/produced better results in retention and

understanding?
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I will be using a quantitative research approach in order to observe which teaching method, if
any, brings better results/retention of the standard algorithm. I will be focused solely on the data

and numbers that [ gather from my research to determine which method is more effective.

Conclusion

My students are struggling with place value in a distance education setting. This specific
literature review applies to the problem that’s being researched because of the effects that
distance education has on each student’s learning. The literature review discusses many different
strategies of how to make online learning as effective as traditional learning. In my study, I am

researching to discover the effects that virtual manipulatives have on my students’ learning.

Chapter 3

Methodology

My project adheres directly to the action research model. I first decided on a specific focus/topic
that [ wanted to research, which is distance education. I began clarifying theories that I had about
distance education during my literature review. This also helped me to decide which theories I
wants to test and identify which research question(s) to ask. Following these steps I have
collected the data, analyzed the data, and will be reporting my findings. Once my findings are
reported, I will be implementing the use of virtual manipulatives or not in my students’ distance

education experiences.
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The research question that I am looking to answer in my project is: “What is the effect of using

virtual manipulatives on my student’s ability to do place value?”

There will be 6 research participants in my study. They will each be going into 3™ grade in the
fall of 2021. The students were each recommended for a summer-school tutoring program
because they need help with understanding place value. The study does not have random
assignment because the students were already pre-selected for this study, however, it does have
random sampling because my principal randomly assigned these specific 6 students to be part of
my study. There were many 3™ grade students who struggled with place value, but only 6 of

them were randomly assigned to my research project.

I will answer the research question by first be presenting my students with a pre-assessment to
gather information about what they already know about place value and what specific
information needs to be taught to them. I will use a website called I will use a website

(https://www.didax.com/math/virtual-manipulatives.html) to provide the students with virtual

manipulatives to help them see place value. This way the students will be able to understand
place value while helping me understand if using virtual manipulatives makes a difference in
their educational experience. The students will finally be given a post-assessment in order to see

their growth and understanding of place value..


https://www.didax.com/math/virtual-manipulatives.html
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I will be using quantitative methods to collect the data. I will use a pre-assessment and post-
assessment to help me understand the level of growth and knowledge of each of my students. I
will begin my research by giving the students a pre-assessment to find what their current

knowledge is on place value. The following worksheets are the pre-assessment/post-assessment:

Place Value Assessment Pre-test/Post-test

Name.

Directions: Count the groups then write the number.

~_tens  ohes= | tehs _ ohes=
F D
FIPITIID
~_tens  onhes = ~_tens  onhes =

Write the numbers.

5 63>=__ tens and __ ones
6. 87 =____ tens and ____ ones
7. 25=__ tens and ___ ones
8. 49 =__ tens and __ ones

Write the number in different ways.
9.

QQ

_____tens ~____ohes

QQaQ
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Write the number in different ways.

|O.

tens ~____ohes

\m\ml\E\w

\ml\a\a\'m \a|

Write the number in different ways.

%

tens ~____ohes

\m\mi\a

i

v
PFA X
vAg
< >
Y
v
vAg
< >
A A

LA

ones =

tens
|3. Circle groups of t

en. Write the number.

ones =

tens
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Each participant’s data will be kept private and confidential. The data will be collected through my
professional Wasatch Peak Academy email and deleted on September 30™, 2021. The data that I will be
using in the study will only be seen by myself, the researcher, and any raw data with personal identifiers

like individual student names will not be used in any reported findings.
Conclusion

My research project adheres directly to the action research model. There will be 6 3" grade aged students
in my study who struggle with place value. I will be comparing data from a pre-assessment and post-
assessment on place value to observe student growth. Through the use of quantitative data, I will be able
to see what the effects of using virtual manipulatives have on my students’ abilities to learn place value.

Any data that I gather from students will be kept confidential and private.

Chapter 4

Summary of Results

The students began my study in between their second and third grade year. They had previous
experience with place value. The students took a pre-assessment and the average score of it was
a 75%. The students had experience, but they still needed clarification on place value. Once I
completed the teaching experience, the students took a post-assessment. The average score
amongst the students of this test was a 98%. The students were able to grow during the distance

instruction and use of virtual manipulatives. Though the literature review discussed the effects of
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distance education and how it normally negatively impacts students’ learning, I discovered that
the students were positively effected with in their learning though we used virtual manipulatives
to teach the students about place value.

Data Analysis Techniques

Because my research question was, “What is the effect of using virtual manipulatives on my
student’s ability to do place value?” I looked specifically at using quantitative data analysis
techniques to observe the students’ growth and knowledge of place value. I looked at the data
from the pre-test and post-test to observe student growth and understanding of place value. I
observed the students’ knowledge of place value and how it increased even after the use of
virtual manipulatives. Since there were 13 questions in the pre/post test, I compared the mean of
the test scores of the pre-test to the mean of the scores of the post-test. This showed me how
effective using virtual manipulatives was during my study and what the growth of the students’
knowledge was. This is how I specifically analyzed the statistical data from the quantitative
research. Because I used a distance learning environment (teaching in-person, using virtual
manipulatives) I specifically assessed the effectiveness of teaching place value while using
virtual manipulatives instead of physical base ten blocks and place value mats. The results of the

study addressed the effectiveness of using virtual manipulatives while teaching place value.
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Visual Aids

Student Growth of Understanding of Place Value Using Virtual
Manipulatives

Post-Assessment

Pre-Assessment

0% 20% 40% 60% 80% 100% 120%

B Percentage
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70%
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50%
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30%

20%

10%

0%

Student Growth of Understanding of Place Value Using Virtual

Post-Assessment

Research Question Answer

Manipulatives

Pre-Assessment

21

100%
90%
80%
70%
60%
50%
40%
30%
20%
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“What is the effect of using virtual manipulatives on my students’ abilities to do place value?”

The virtual manipulatives had a positive effect on my students’ abilities to do place value in a

distance education setting. The students were able to improve their ability to do and understand

place value while using the virtual manipulatives.

Chapter 5

Overview

The research shows that even in a distance education setting, the use of virtual manipulatives has

a positive effect on student learning of place value. The students were still able to grow in and

understand the concept of place value even though they were doing so in a distance environment.
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The students showed great interest in wanting to learn about and use the virtual manipulatives.
They were motivated in learning from them and letting them guide their understanding of place
value. As the use of the virtual manipulatives increased so did the students’ knowledge of place
value. The students responded well to the use of the manipulatives during the lessons and it
seemed as though they were a driving motivational source for the students in wanting to learn
more. They continuously asked if they could show their work using the virtual manipulatives and
their work on how they solved the problems. The students were very interested in working with
the virtual manipulatives and became very comfortable using them in their studies.

Problem Discussion

Studies show that teaching mathematics virtually is not as effective as teaching mathematics in a
traditional classroom setting, and I wanted to understand if using virtual manipulatives played a
role in this as I looked at the effect that virtual manipulatives had on learning mathematics. The
students specifically were not able to do place value meaning that they specifically struggled to
understand what each number actually represented in the different mathematics operations that
they did. My students were struggling with place value in a distance education setting.

My study solved my research problem by showing that even though the students were learning
through a distance setting, they were still able to show improvement and understanding while
using the virtual manipulatives. The problem of students not getting the same quality of
education when learning place value, in my study experience, was solved with the use of virtual
manipulatives. The students were able to learn place value using the virtual manipulatives with

c€asc.
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Strengths of the Study

Some strengths of my study were the virtual manipulatives that I used. The students were able to
understand and use the Didax program with ease. The students also showed a lot of interest in
using virtual manipulatives instead of physical ones, which really appealed to a young group of
students who enjoy using virtual tools in their learning and personal lives. The students
responded very well to the program.

Weaknesses of the Study

A weakness of the study is that the students had already had experiences with place value, and
this was a review for them. The students could have potentially understood place value pretty
well beforehand and just tested poorly when taking the pre-assessment. Even though the students
were all incoming third grade students, they still came with different levels of experience of
doing place value. The students could have been absent for a specific period of time during the
regular school year when previously learning place value. The students potentially could have
not struggled with place value initially if they had been at school during those learning days.
This could have created different starting points for each of the students in their place value
educational experience.

Factors that Potentially Skew the Data

A factor that could potentially skew the findings of my data are that not every student was able to
meet and do the learning activity with us each day. Some students were absent causing them to
miss out on some of the learning experiences. This could potentially effect the scores of the test.
The students could have also had an “off-day” in their learning and not have performed to the
point that they could have. Students also could have also performed exceptionally well or

understood the material very well one day.
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Recommendations

I would recommend a further investigation on the comparisons between different virtual
manipulative websites. I only used Didax virtual manipulatives. I questioned multiple times if I
had used a different resources, if my results would have been different. I would suggest finding

which virtual manipulatives work best for distance education.



Appendix A

Curriculum Unit

Heven Hats Base Ten

Cut along the dotted lines and glue each one in the correct hat.
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Games 4 Learning www.teacherspayteachers.com/Store/games-4-learning ©Teresa Evans 2017 4
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Eight Balloone Place Value - Base Ten

Cut along the dotted lines and glue ect balloo




Four Ways to Write a Number
Teno and Ones ~ Name

Word
e.g. forty-two

Tens and Ones
e.g. 4 tens 2 ones

tens

ones

tens

ones

tens

ones

tens

ones

tens

ones

Games 4 Learning www.teacherspayteach

tens

ones

ers.com/Store/games-4-learning

©Teresa Evans 2017
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Ways to Write a Number and More and Less

Tens and Ones  Name
Number Color Word
Tens and Ones
tens ones
+ 1 -1 +10 -10
Number Color Word
Tens and Ones
tens ones
+ 1 -1 + 10 -10
Number Color Word
Tens and Ones
tens ones
+ 1 -1 + 10 -10
Number Color Word
Tens and Ones
tens ones
+ 1 -1 + 10 -10

Games 4 Learning www.teacherspayteachers.com/Store/games-4-learning

©Teresa Evans 2017
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Four Ways to Write a Number

Hundreds, Tens and Ones Name

Number
e.g. 432

Word
e.g. four hundred, thirty-
two

hundreds, tens, ones

e.g. 4 hundreds, 3 tens,

2 ones

Draw_{i"

e.d.

hundreds
tens

ones

hundreds
tens

ones

hundreds
tens

ones

hundreds
tens

ones

hundreds
tens

ones

hundreds
tens

ones

L arning www.teac ¢ achers.cor re/ge -4-learning
Games 4 Learning www.teacherspayteachers.com/Store/games-4-learning

©OTeresa Evans 2017
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Ways to Write a Number and More and Less

Hundreds, Tens and Ones  Name

Number Hundreds, Tens and Ones Color
hundreds tens ones
Word
Expand e.g. 300+60+5
+ +
+1 +10 -10 +100 -100
Number Hundreds, Tens and Ones Color
hundreds tens ones
Word
Expand e.g. 300+60+5
+ +
+1 -1 +10 -10 +100 -100
Number Hundreds, Tens and Ones Color
hundreds tens ones
Word

Expand e.g. 300+60+5

+1

-1 +10 -10 +100 -100

Games 4 Learning www.teacherspayteachers.com/Store/games-4-learning ©Teresa Evans 2017
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Place Value: Teen Numbers
. Name: Date:

. 171s____tenand ____ ones.
. 1is___ tenand ____ ones.

. 121is_____tenand ___ ones.

1
2
3
4 18 is____tenand ___ ones.
5 13is___ tenand ___ ones.
6

. 19is_____tenand ___ ones.

Directions: Write the number the blocks show.

7. (7 8. =
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' Place Value: Teen Numbers

. Name: Date:

% Directions: Write the number.

One ten and four onesis
. One ten and three ones is _
. One ten and eight ones is _

1.
2
3
4 One ten and two ones is _
5
6

'y

. One ten and one one is _

. One ten and six ones is _

% Directions: Draw the number with base ten blocks.

13 18




Place Value: Tens <
. Name: Date:

()

1. 28 is_____tensand ___ ones.
34is _ tensand ___ ones.

72 is_____tensand ____ ones.

Ygis _ tensand ___ ones.
33is____tensand ___ ones.

@ O &= >

67 is_____tensand ____ ones.

10IIII

g a

Ones

Directions: Write to tell how many tens and ones.

Directions: Write the number the blocks show.

7. 7 8. =
a
&




4 g

' Place Value: Tens ¢ Ones
. Name: Date:

% Directions: Write the number.

}” 1. Two tens and four ones is _
%

Three tens and three ones is _
Six tens and eight onesis _____
Five tens and two ones is _

'y

Seven tens and one oneis

o O E W

Four tens and six ones is _

73 58

% Directions: Draw the number with base ten blocks.

34
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V. 2
2

of Ten ,

. Name: Date:

Directions: Write to tell how many tens.

1. 20is ____ tens.
4Ois ___ tens.
70is ___ tens.
50is ___ tens.
30is___ tens.

o o E W

60is ___ tens.

Directions: Write the number the blocks show.

/1 10.
,

2
:




Place Value Tens < Ones
Date:

Directions: Write the number.

. Fivetensis

1
2. Fourtensis
3. Sixtensis___
4 Eight tensis ____
5

6

. Seventensis
. Twotensis

36
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Appendix B
Data Gathering Instruments
Place Value Assessment

NQmC:

Pre-test/Post-test

Directions: Count the groups then write the number.

i

I

___tens ___ onhes = ___tehs ___ ones-=
2. 4.

% %@@@@@@ % % % % i
___tens _ ones= | tehs _ ohes =
Write the numbers.

5 6%=___ tens and ____ ones
6. 8/ =___ tens and __ ones
7. 25=__ tens and ___ ones
8 H49=__  tens and ___ ones

Q

M

QA

____ tens

Write the number in different ways.

_____ ohes

37
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Write the number in different ways.

tens ~___ohes

\m\m\w\w

\ml\ml\m\w )\

Write the number in different ways.

d

ones

tens

\mi\ml\m

i

|2. Circle groups of ten. Write the number.

A
7
vAg
< >
DA
vAg
< > _
P _
vAg |

V<D
"
Vi  vAg¢
> A_v DV A_v D_V N\w
v v
o)
A A_4>QV |
v
DA _
< > v
3 ] |
vA¢

VA
9
tens

>
<
L

vAg¢
< >
DA
ones =

tens

|2. Circle groups of ten. Write the number.
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Appendix C

Informed Consent Form

Informed Consent

Student (K—12) Classroom Research
Western Governors University - Teachers College

[M.A. Teaching Mathematics K-6]
[Rylee Jones]
[The Effects of Virtual Manipulatives]

Introduction

Rylee Jones, a graduate student researcher in the Teacher’s College at Western Governor’s Universit,
wishes to conduct a research study for the purpose of determining the effectiveness of using virtual
manipulatives when teaching place value to a third grade class. Approval of the Wasatch Peak Academy
Charter School pincipal to conduct this study was obtained prior to this announcement. By signing this
consent form, parents or legal guardians agree to allow their child to participate in the study. Amy data
collected will be reported as part of a group; individual student names will not be used.

Description of the Project

Describe the nature of the research and the data-gathering methods. Be specific; provide an accurate
description of what the child participants will do, by doing a// of the following:

« The purpose of this quantitative research study is to understand what effect teaching
mathematics using virtual manipulatives has on students.

* The students will be participating in the learning of place value while using the intervention of virtual
manipulatives.

* The research will take place during Wasatch Peak Academy summer school program. The dates will be
on regular school days (Monday-Friday) August 16" - August 26™. Since this will take place in a
distance setting, the students will be at the school, and I will be teaching at a distance setting.

* The research is expected to take 10 days and 7.5 hours total.

+ All students are expected to participate fully in all routine classroom activities unless a child has been
withdrawn from the study by a parent.

* The student will not miss any instructional time due to the study.

* If your child has been withdrawn from the study, they will participate in regular summer school
activities in another classroom.

Benefits and Risks of the Study

* A potential physical risk that the students could be exposed to would be getting tired during the lessons
and distracted. The steps that I will take to minimize physical risks would be to take a break halfway
through our lesson. The emotional risk that students could be exposed to would be getting frustrated
with learning place value. The students have already previously struggled learning place value, and they
could potentially get frustrated during the lesson. To minimize the emotional risk I will have the
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students show me a thumbs up, sideways, or down on how they are feeling during each lesson. The
psychological risk that students could be exposed to would be the chance that something has happened
outside of summer school effecting how the students will learn and and understand. I will take into
account the fact that a student could be having an “off-day” and this could affect their scores.

* This study may help us understand if the use of virtual manipulatives when teaching place value is
effective when teaching place value in a distance education setting.

Confidentiality

Each participant’s data will be kept private and confidential. The data will be collected through my
professional Wasatch Peak Academy email and deleted on September 30™, 2021. The data that I will be
using in the study will only be seen by myself, the researcher, and any raw data with personal identifiers
like individual student names will not be used in any reported findings.

Voluntary Participation

Participants are expected to participate in any regular classroom instruction but parents may choose to
have their child withdraw from any form of data gathering that is specific to my research project. This
would result in the child who has been withdrawn participating in regular summer school activists in a
different class. Generally, since routine data gathering such as quizzes and exams are used to inform
instruction or measure preassessment knowledge or postassessment knowledge gains, these are
considered part of regular classroom instruction.

Withdrawal

* Participants may withdraw at any time from nonregular classroom instruction and will not be penalized
for nonparticipation.

* To withdraw from the study, parents or child participants must notify the researcher.

* Consent from parents or legal guardians as well as permission from school principals or district
administrators must be granted in order for me to gather data for the purposes of my research project.

* Participants can request that their individual results be excluded from the final report.

* Grades/enrollment will not be impacted in any way as a result of participation or lack of participation in
this study.

Questions, Rights, and Complaints

Participants and parents/legal guardians can contact me with any questions. My conact information is
listed below.
Rylee Jones
Email: rjon781@wgu.edu
Phone: (801) 936-3066
* If you have questions about your rights, unresolved questions, or complaints pertaining to the study,
contact the WGU IRB Chairperson by email: irb@wgu.edu
* Participants and their parents/legal guardians have a right to view the results of the study.

Consent Statement


mailto:rjon781@wgu.edu
mailto:irb@wgu.edu
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* By signing this document, the administrator grants permission for student data collection and reporting
necessary for this study.

* By signing this document, the parent/legal guardian grants permission for their child to participate in
the study and has the opportunity to have his or her questions answered.

* Student participants will be informed of the research purpose and activities and will be asked for their
assent to participate upon parental approval.
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