California State University, Monterey Bay

Digital Commons @ CSUMB

Capstone Projects and Master's Theses Capstone Projects and Master's Theses

5-2019

Mathematical Perceptions: Changing Mindsets in Elementary
School Classrooms

Marissa M. Bartelt
California State University, Monterey Bay

Follow this and additional works at: https://digitalcommons.csumb.edu/caps_thes_all

b Part of the Curriculum and Instruction Commons

Recommended Citation

Bartelt, Marissa M., "Mathematical Perceptions: Changing Mindsets in Elementary School Classrooms"
(2019). Capstone Projects and Master's Theses. 5009.
https://digitalcommons.csumb.edu/caps_thes_all/509

This Capstone Project (Open Access) is brought to you for free and open access by the Capstone Projects and
Master's Theses at Digital Commons @ CSUMB. It has been accepted for inclusion in Capstone Projects and
Master's Theses by an authorized administrator of Digital Commons @ CSUMB. For more information, please
contact digitalcommons@csumb.edu.


https://digitalcommons.csumb.edu/
https://digitalcommons.csumb.edu/caps_thes_all
https://digitalcommons.csumb.edu/capstones_theses
https://digitalcommons.csumb.edu/caps_thes_all?utm_source=digitalcommons.csumb.edu%2Fcaps_thes_all%2F509&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/786?utm_source=digitalcommons.csumb.edu%2Fcaps_thes_all%2F509&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.csumb.edu/caps_thes_all/509?utm_source=digitalcommons.csumb.edu%2Fcaps_thes_all%2F509&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@csumb.edu

Mathematical Perceptions

Mathematical Perceptions: Changing Mindsets in Elementary School Classrooms

Marissa Bartelt
California State University Monterey Bay
LS 400: Senior Capstone
Dr. Paoze Thao
May 16, 2019



Mathematical Perceptions

Abstract
In classrooms throughout the country, you can hear students moan about the difficulty in
learning mathematics. This senior capstone examines the students’ mindsets about mathematics
in Monterey County through the use of literature review, classroom observations, and interview
with teachers. The findings reveal that students’ mindsets can be changed over time if teachers

have the right tools and appropriate training to help students.
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Introduction

"Math is logical, predictable, and it makes sense" (Teacher Interview, appendix A). Many
students and even some adults look at a math problem and they start thinking ‘oh no how am I
going to do this' or ‘I do not remember how to do this' and that thinking is not a good way to be
successful. Many students in school dread the thought of going to school because they have to do
math at some point during their day.

My research idea came from a few different aspects of thought. The first being in a Math
309 class that was taken at California State University, Monterey Bay. The professor of this class
was very energetic and encouraging. She wanted to help erase the stigma that math was only for
some people. This energy from her inspired me. The second was a group of elementary school
students in a class that I completed service learning in. I was in the classroom during this math
instruction time and noticed that almost all of them had very negative attitudes towards math.
This lead to my primary research question. An author on a book about growth mindset and
mathematics, Boaler (2015), wrote in her book Mathematical Mindsets, two key points that fit
into the idea of mindsets and mathematical thought. The first being "If brains can change in three
weeks, imagine what can happen in a year of math class if students are given the right math
materials and they receive positive messages about their potential ability" (p. 4). The second idea
key point is from a different book that Boaler (2016) wrote What's Math Got to Do with It?

Boaer (2016) states that:
Most American math classes have them [students] sitting in rows and listening to a teacher demonstrate
methods that students neither understand nor care about. Far too many students in American hate math and

for many, it is a source of anxiety and fear.
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As a future educator, I want to research the mindsets of elementary school students and see
if there is a way to create a more positive outlook for students in math. I want to see if there is a
way that teachers can make math more engaging for students so that they want to have careers
that involve mathematics instead of being scared of the subject. There have been recent studies
that have shown that of the fifty percent of students who attend two-year colleges, "about 70
percent of those students are placed in remedial math courses repeating math courses that they
took in high school. Only one in ten of the students pass the course. The rest leave or fail."
(Boaler, 2016, p. 4). Growth mindset, while it will benefit the students in school now, will also
be something that can benefit them for the rest of their lives. The use of a growth mindset can
change the way someone views problems in life. Having a growth mindset can benefit students
now as well as in the long term "by helping them thrive on challenges and setbacks on their way
to learning" (Dweck, 2015, para 5).

My primary research question is related to teachers and changing student's mindsets. How
do teachers change elementary school students' mindsets about mathematics? My related or
secondary research questions relate to teachers as well as looking into the students and their
perspectives. What does research say about changing students' mindsets about mathematics?
Why do students have a negative mentality about mathematics? How do teachers teach
mathematics in the classroom? And what could teachers do to change the way they teach
mathematics to change the mindsets of students? Are there resources for teachers who want to
change the mindsets of students to engage more in mathematics? If there are, what are they?

Literature Review
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Many teachers tell their students that it is okay to not be good at math. They tell them not
everyone can be good at it so it's okay. That they just need to make it through high school and
know the basics. Even so "Approximately 50 percent of students in the United States attend
two-year colleges. About 70 percent of those students are placed into remedial math courses
repeating the math they took in high school. Only one in ten of the students passes the course.
The rest leave or fail" (Boaler, 2015, p. 4). Let's break that down into simpler numbers. Our
pretend United States is going to have 100 people. Of those 100 people, 50 of them go to a
two-year college. That seems like an okay average since we can assume that some students
attend a 4 year and others attend vocational schools. Now 40 of those 50 people have to retake a
math class they took in high school and only 4 of those 40 people pass the class. The other 36
people fail the class or drop out because it gets to be too difficult. Why is that? What happened?
Most likely in elementary or middle school, they came across a teacher who told them they did
not need to worry about doing well in math because not everyone can be good at it. This is not
true. Everyone has a math brain. They just need to find the right person to explain it in the right
way to them.

What is Mathematics?
Most people see mathematics as a set of rules or procedures that need to be followed to achieve
an answer to a question. Kenschaft (1997) says that math is "the study of patterns and the use of
patterns to solve problems" (Kenschaft, 1997, p. 5). Boaler (2015) also talks about math being a
different language. When Boaler (2015) talks about the communicative approach to math she
describes how students use different ways to talk about math, including "words, diagrams, tables,

symbols, objects, and graphs" (Boaler, 2015, p. 59). While working with these different ways to
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talk about math students would periodically be asked to explain what they were doing and their
thinking behind it. Eventually, students looked at math as a different form of communication.
According to Boaler's book, one student said "Math is kind of like a language, because it has got

a bunch of different meanings to it, and I think it is communicating. When you know the solution
to a problem, I mean that is kind of like communicating with your friends" (Boaler, 2015, p. 59).
If we look at math in the sense of a form of communication or another language the idea behind
it becomes slightly less terrifying. People learn new languages all the time.

What is Growth Mindset?

The Merriam-Webster online dictionary has two different definitions for the word mindset. The
first is "a mental attitude or inclination" and the second is "a fixed state of mind" both of these
definitions help contribute to the idea behind what a growth mindset is. Carol Dweck is the
person that is thought of when educators think about growth mindset. It is her research that
sparked the idea of needing to look at a students mindset correlated to the way they learn. Dweck
(2015), says that mindset is "how they perceive their abilities" (para 2). There are two different
types of mindset, fixed and growth, people with a fixed mindset believe that their intelligence is
fixed or cannot grow. Those with a growth mindset believe that their intelligence can always be
further developed. There are a few factors that need to be considered when looking at mindset.
The first being, every person has both mindsets, second that it is a good thing, and third to have a
growth mindset it is important to look at our fixed mindset thoughts. (Dweck, 2015). When
students start struggling in school many parents encourage their children by saying things like
‘you are so smart' or ‘you gave it your best shot' these things limit mindset and actually

encourage a fixed mindset in students. According to Hochanadel and Finamore (2015) sayings
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like this "confirm the fixed mindset and makes kids all the more certain that they don't want to
try something difficult" (Hochanadel, 2015, p. 49). Since Dweck's original research has been
published many educators have started doing their own research on mindset and how it affects
their students. Hundreds of lesson plans have been developed around the idea of teaching a
growth mindset in classrooms and encouraging it at home.

Are Mathematical Mindsets a Problem?

Boaler (2016) states in her book Mathematical Mindsets that the "single belief-- that math
is a ‘gift' that some people have and others don't-- is responsible for much of the widespread
failure in the world" (Boaler, 2016, p. xii). In a study conducted by Nelson (2016), he pulls data
from the National Center for Education Statistics (NCES) that states "less than 40% of students
are proficient in math" (Nelson, 2016, p. 184). When students are failing to put in the effort at
school because they believe they do not have the ‘gift' of math, that causes problems for students
and teachers. This means teachers are working twice as hard to improve students self-esteem and
mindsets while also trying to teach them math. Mathematical mindsets are becoming a big
problem in all of the education, by decreasing the number of students who are willing to take
high education math classes and go into fields and careers that involve doing higher level math.

What are the Problems with Today’s Teaching?

There are a few different reasons that have been identified as to why students struggle with
math and with their mindsets. One of the biggest problems is the attitudes that teachers, parents,
and other role model figures have towards the subject of mathematics. "Very often it is the view
that educators hold about the importance of mathematics in the classroom that affects the anxiety

that students develop towards it" (Hatfield, 1997, p. 4). Many teachers believe that only certain
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students can be good at math, based on whether or not they were born with the brain for it. In the
book "Multiplication is for White People” Raising Expectations for Other People’s Children
written by Delpit (2012), she talks about how there is not an achievement gap at birth. As well as
the idea that when we assume that some children are at a disadvantage because of who they are
or where they live then “Our tendency is to teach less, to teach down, to teach for remediation”
(Delpit, 2012, p. 6). While Delpit (2012) may be talking about children of color in her book this
can also apply to all children.

There are three different things that teachers and students currently use that can affect a
students mindset when learning mathematics. They include visual perception, Einstellung effect,
and functional fixedness. (Allinger, 1982). Visual perception is when a teacher continuously
shows the same example of something and then when the visual changes even slightly the
students' perception of what they are seeing. (Allinger, 1982). For example, if a teacher always
draws a triangle that looks like the
first one on the left of the picture
the student may become confused

and not know what the shape is

when showed the two triangles on
the right side. The Einstellung Effect is when a student becomes so used to using a specific
method that even though they learn an easier method for solving the same problem they continue
to use the first method they learned. (Allinger, 1982).

One example of this is when students are taught how to add vertically. After that when

given the same problem in a horizontal form they will take the extra step of re-writing the



Mathematical Perceptions

problem in a vertical form before doing the addition. Functional fixedness is when a student uses
something only for a fixed purpose that was given to it. (Allinger, 1982). For example, the letter
‘x" has many different uses is mathematics; however, if a student is introduced to the symbol
used to indicate multiplication, they may struggle to understand the concept that it can also
become a variable when moving into algebra. (Allinger, 1982). Another problem with current
teaching is that there is too much content trying to be covered in each grade. Protheroe (2007)
says that the curriculum is "a mile wide and an inch deep" (Protheroe, 2007, p. 51). There are
five different categories of content standards that students learn each school year. They include
numbers and operations, algebra, geometry, measurement, and probability and statistics. Each
grade level has standards that relate to each of these categories in some way. The younger grades
have simpler concepts that they learn that will help them with the more complex ones later.
What Should Teachers Know to Help Students Be Successful?

Something that many educators seem to be agreeing on is that teachers need a strong solid
foundation in math to be able to help their students the best they possibly can. Ball (2005) says
that "many U.S. teachers lack sound mathematical understanding and skill" (Ball, 2005, p. 14).
In her study Ball looks at if teachers need to know common or specialized content knowledge.
Her study was inconclusive on this front but it did determine that "knowing mathematics for
teaching demands a kind of depth and detail that goes well beyond what is needed to carry out
the algorithm reliably" (Ball, 2005, p. 22). There are two different models that are currently
being explored to help teachers develop stronger foundations. The first is called Connections,
Representations, and Misconceptions, or the CRM Framework. The second is the Mathematical

Knowledge for Teaching Framework or the MKT Framework.
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Connections, Representations, and Misconceptions

This Framework focuses on professional development for current teachers. Walker
(2007) created this framework for two main reasons. The first being teachers having "inflexible
attitudes about mathematics and its teaching" (Walker, 2007, p. 117). The second being that
teachers lack a "deep understanding of basic mathematical concepts" (Walker, 2007, p. 117).
During professional development seminars, teachers were initially provided with solving math
problems together. Walker (2007) says that teachers became anxious, saying things like "This is
too hard," "I forgot how to do this", "and "I was never good at math" (Walker, 2007, pg 119).
These problems were connected to what they were teaching their students in the classroom at the
time but the teachers still became anxious and unsure of themselves. Walker (2007) knew this
was where they needed to start if they wanted to improve math instruction in the classroom. The
first part was the connections. Teachers needed to be able to form connections between
mathematical concepts, students knowledge, and procedural and conceptual knowledge. (Walker,
2007). The second part was the representations. Teachers needed to be able to use multiple
representations of concepts, problems, and solutions so that students had multiple ways of trying
to understand the patterns. (Walker, 2007).

The third part was the misconceptions. This was teachers needed to be able to see a
student's misconceptions and be able to address the errors they were making. (Walker, 2007).
These three steps were not going to be enough, they needed to find a way for teachers to be able
to use them all together while also enjoying the math process. Walker (2007) created this by
making the professional development sessions she held to be something that teachers could

easily transfer into their classrooms. The lessons were fun and engaging while also being useful.

10
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Mathematical Knowledge for Teaching
The MKT framework focuses on the things that teachers should know the be able to help teach
their students. This framework focuses on multiple different domains that are usually presented
in an oval. They are divided into subject matter knowledge (SMK) and pedagogical content
knowledge (PCK). (Mosvold, 2013). The PCK side of the oval is represented in blue and the

SMK side is represented in green. The SMK sided is gy
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the future. Specialized content knowledge is what "allows teachers to engage in particular
teaching tasks, including how to accurately represent mathematical ideas, provide mathematical
explanations for common rules and procedures, and examine and understand unusual methods
and problems" (Hill, 2008, p. 378). On the PCK side, it is focused on pedagogy. The knowledge
content and students look at how students think about and learn mathematics. Knowledge of
content and teaching combines the SMK with the design of instruction that the teacher uses. The
knowledge of curriculum is the "particular grasp of the materials and programs that serve as
‘tools of the trade' for teachers" (Shulman, 1987, p. 8). MKT also looks at the idea of lateral
curriculum knowledge and vertical curriculum knowledge. Lateral is what a student learns in one
school year, vertical is what the students will learn through their education. (Mosvold, 2013).
This framework is supposed to help teachers be able to learn the different concepts as well as be

able to understand misconceptions.

11
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How Can Teachers Help?

In the book Math Power: How to Help Your Child Love Math, Even if You Don't written by
Kenschaft (1997), she talks about how parents and teachers can help prevent math anxiety and
make math fun at the same time. In the chapter focused on alternative approaches to education,
she discusses three theories that were being looked at to implement reform on math education in
the public school system. The first of these theories that connects with what has been stated so
far is "The self-esteem or feel-good theory" (Kenschaft, 1997, p. 177) which focuses on "equity
issues, noting that faltering student egos have been a major cause of low achievement"
(Kenschaft, 1997, p. 177). This directly relates to the idea of growth mindset that Dweck (2015)
and Hochanadel (2015) talk about in their articles. The idea that simply encouraging and praising
effort does not equate to having a growth mindset, in fact, it can hinder the growth mindset.

Methods and Procedures

This capstone project is going to look at: How teachers can change elementary school
students' mindsets about mathematics? To do this the researcher is going to conduct a 4-week
research project in a classroom during which data will be collected through the use of an
anonymous student quiz to determine if it is possible to change the mathematical mindset of
students based on implementing certain strategies through teaching. The research will also be
conducting interviews with teachers and a principal as well as implementing lesson plans in the
classrooms of the interviewee's to see first hand what their students' mindsets are like when
doing math.

Starting the semester I knew exactly what I wanted to do for my project. I had been

collecting books and articles since the previous summer to be able to complete my research.

12
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Before I was even enrolled in a capstone class I started reading a few of the books that I had
collected to start my research and help me assess what kind of questions I really wanted to
answer. It took a lot of time to narrow down my research since I found so many different aspects
of it interesting, however, with the help of Dr. Thao I was able to create my primary and
secondary research questions which gave me a place to start learning more from the research. In
the end for my project I decided wanted to look at how mindset and mathematics go together and
if students have a positive mindset will their math scores improve specifically at the elementary
school level. To do this I did a few different things including research, creating lesson plans, and
implementing lesson plans in classrooms at a local elementary school.

After my library research, the first thing I did for field research was go to a 4th/5th combo
class at a local elementary school. I gave them a survey on mindset, one side was multiple choice
asking about growth and fixed mindsets. The other side was a list of free response questions that
asked about their mindsets in math. (See Appendix C). The purpose of this was to see what the
students knew about growth mindset first and then to find out how they felt about math. The
second thing that I did was teach a lesson on growth mindset so the students could gain a better
understanding of what growth mindset actually is. (See Appendix E) The third thing I did was go
into the same classroom that I gave the survey in and implemented a few different mindset
strategies. To answer the questions previously stated, I will be conducting field research as well
as online and book based research. The book and online based research will be reflected in a
literature review in the final paper. My field research will be conducted at an elementary school
in Monterey County. The research will consist of a pre-assessment and a post-assessment for the

students, as well as an interview with the teacher. Between the pre- and post- assessments

13



Mathematical Perceptions

(Appendices A, B, C, and D) I will be helping the teacher implement different methods and
strategies to see if student mindsets can be changed. The online and book based research I will be
doing will help guide the paper as well as the field research in directing me towards which
standards are needed for each grade level, talking about what the different mindsets are and how
they affect students in mathematics, as well as how the development of math over time has either
hindered or improved mathematical mindsets. After working with the students and teacher for
about a month and a half or so I will conduct a second interview with the teacher to find out if
she saw any changes in her students that may support the post-assessment results I will be
getting. I also would like to interview 3-4 other teachers (Appendix E) as well as the principal
(Appendix F) at the school I am working at to see what they have to say about their students'
mindsets about math. I believe talking to different teachers possibly at different schools will give
broader perspectives to help determine how much of an issue in schools this is. I believe talking
to the principal at the school I am doing most of my research at will give me an administrator
perspective to add into the paper so that the final findings would be more beneficial to all
educators and not only teachers.

My field research starts on February 5th in a classroom where the students will receive the
pre-assessment. From February 7th through March 28th, I will be in the classroom on Tuesdays
and Thursdays observing and helping the teacher prepare lessons and help implement new
strategies for teaching math. On March 28th, the students will receive the post-assessment. On
April 2nd I will meet with the teacher to discuss the results and interview her and see what
differences she saw in her students. My goal in terms of research is to finish conducting research

by March 8th and to then use that to create a more thoughtful annotated bibliography as well as
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do some more in-depth library research having some more guiding questions as to what I will
need more research on based on the books that I will have read. My other goals for the month of
March include creating interview questions for teachers, finding 2-3 more teachers to interview,
as well as setting up a meeting with the principal at the elementary school where my field
research is taking place to ask her interview questions as well. I plan to have all interviews
completed by the third week of March. All papers are due April 9th. I will continue to revise
through the first week of May when the final capstone binder is due.

In the end, I will have a 15-page paper that evaluates why students have a negative view of
mathematics, how it affects students, as well as how teachers can improve student's mindsets.
This will be done through the anonymous survey given to students, teacher interviews, as well as
extensive research on the topic.

The first mindset strategy that was implemented in the classroom was a traffic light
strategy. The students were each given a red, yellow, and green card that was laminated with
their name on it placed on a ring. The purpose of these rings was to allow students to reflect as
well as for the teacher to be able to judge if students were understanding what was being taught.
If a student placed the red piece of paper on top it meant that they were lost and needed help,
yellow meant that they needed the teacher to slow down a little bit, and green meant they
understood or that they were able to help others depending on what task was being done at that
time. This strategy was found in the book Mathematical Mindsets written by Jo Boaler. To
introduce the traffic lights I created a lesson plan based on two different math problems that

required grouping and multiplication. Both types of skills the students had been introduced to
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before. (See Appendix E). After going over these problems and explaining how to traffic lights
worked the kids in this class used them for the next week or so.

After that, | introduced number talks. This had two purposes. The first being a technique to
change mindset, the second was to help students increase their number sense. After a few weeks
of using the traffic lights, conducting number talks, and working with the idea of growth mindset
I once again gave the students the mindset survey, it was the same one that each student
completed the first time. The teacher had each student write a number on the corner of their
paper so that she could match them together and we could see results and if they changed as
individuals as well as as-as a class. Since they used numbers there were anonymous to me as
well as anyone besides the teacher that looks at them.

Another aspect that I wanted to explore was if mindset was a problem in only this class or
if it was common across multiple classrooms. To do this I went into 3 other classrooms and
taught a lesson in each class. These classes were slightly varied in grade level, one was a
Sth-grade class, one was a 5th/6th combo, and one was a 6th-grade classroom. In each
classroom, I taught a different lesson based on what the class was learning or needed to focus on
at the time.

In the 5th grade class, I taught a lesson on divisibility rules (See Appendix G). The teacher
asked for this because they had been working on division when the teacher realized they did not
have the skills needed. They were struggling with multiplication and understanding multiples
and the teacher believed that a lesson on the divisibility rules would be helpful for them. In the
5th/6th-grade combo class I taught a lesson on multiplying and dividing base ten exponents (See

Appendix H). The teacher requested for a lesson like this the class because they were going to
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start working with exponents and they believed that their students could use a review on how to
multiply and divide by base ten exponents. Lastly, in the 6th-grade class I did an open-ended
math problem with them (See Appendix I). The purpose of this was partially to see their
mindsets as well as a practice for the SBAC performance test that they will take. Teaching these
lessons allowed me to be able to compare the different classes and the mindsets they had while
doing these activities. Each activity that was chosen had educational value but was also made to
be engaging to the students.

There are many educators who would be interested in my final product. This could include
all teachers, while my research focuses on K-6, it would be applicable to all K-12 teachers. It
could also be of interest to administration, curriculum writers, parents, as well as future teachers.
The final product will be accessible through the CSUMB library database. Administration could
use this information to provide professional development training to current teachers. If teacher's
know better tools to use to teach their students test scores could increase which would interest
administration. Curriculum writers could use this information to help revise curriculum to
implement new strategies that can help promote a growth mindset and better learning
opportunities in students.

Results, Findings, and Discussion

At the beginning of the semester the researcher started by asking four different secondary
questions. These included what does research say about changing students’ mindsets about
mathematics? Why do students have a negative mentality about mathematics? How do teachers
teach mathematics in the classroom? What could teachers do to change the way they teach

mathematics to create a more positive mindset? As well as, are there resources for teachers who
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want to change the mindsets of students to engage more in mathematics? If there are, what are
they?

The first question that the researcher posed was “What does research say about changing
students’ mindsets about mathematics?” To answer that question the researcher did a few
different things. The first was library research, the second was taking that research and
implementing it into a classroom at a local elementary school. This class is a fourth and
fifth-grade combo class and will from this point forward be referred to as class A.

The first thing that the students in class A did was take a growth mindset survey. This
allowed the researcher to see what the students knew about growth mindset as well as how they
felt about the subject of mathematics. The students were given the presurvey at the beginning of
February and the post-survey in the middle of April. This gave the researcher about 10 weeks to
implement different lesson plans to try to change students mindsets.

Students in class A were introduced to the Light Reflection System after they completed
the presurvey. Theoretically, this practice of placing the color light on the table they were feeling
while doing independent work or working as a class would show the teacher how the students
were doing without waiting until the assignment had been turned in or waiting for the end of the
unit. The use of the traffic lights seems like a great idea in theory however, in practice, it was not
as successful. One of the problems with this system was when the researcher tried to introduce it
the system that it was the middle of the school year, the students already had set routines and
trying to change those routines was confusing for them. A second problem with this system was
the students were not always comfortable placing the color on the desk that actually represented

how they were feeling about a subject. The researcher noticed that if one student put a green light
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up the student next to them would also put a green light up even though they did not fully
understand the concept that was being taught. The researcher only left the traffic light system in
place for about a week after seeing that students were not responding well to it.

The second growth mindset strategy that the researcher implemented in class A was
number talks. This was done to help students gain confidence in themselves as well as increase
their number sense skills. Once again one of the problems with this strategy was it was
implemented by the researcher in the middle of the year and the students already had set routines
in place. Another problem with this strategy was the students were preparing for state testing so
they had limited amounts of time to learn new things and they were doing a lot of reviewing of
skills and concepts. The students did enjoy learning about number talks and how they worked
and they did enjoy conducting them, however, they could have been more effective had they
been introduced at the beginning of the school year instead of over halfway through the school
year.

After ten weeks of using these different strategies, the teacher of class A and the researcher
both saw differences in the students. The most effective tool that was used in this classroom over
the ten weeks was simply introducing them to the idea of what growth mindset was. Teacher A
stated during an interview that "they notice when others have a fixed mindset [the students] call
them on it. Or they catch themselves." Both of the other strategies of number talks and the traffic
light reflection could have been beneficial as research had stated if they had been introduced to
the concepts earlier in the year before they had set routines.

The researcher analyzed the data between the pretest and the posttest that were given and

the results were very inconsistent. The first question says You can learn new things, but you
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can’t get more intelligent. The data shows that between the pretest and the posttest that the
number of students that were not sure decreased from 4 students down to 2 students. The
students that agreed and strongly agreed decreased from 7 students to 3 students. Which leads to
the students that strongly disagreed with the statement to increase from 9 students to 14 students.
This shows that students changed their mindset from thinking they cannot get smarter to believe
that they can get smarter.

The second question says If your parents are not smart, you can’t be smart. The data shows
that between the pretest and the posttest that the number of students that were not sure decreased
from 3 students down to 1 student. The number of students who strongly disagreed with this
statement stayed at 17 between the pretest and post-test. Two students indicated that they
strongly agreed with this statement in the post-test that had either been not sure or strongly
disagreed during the pretest.

The third question says You can get more intelligent. For this question, the data shows the
number who strongly agree and agree during the pretest and posttest stayed the same respectively
at 16 and 3. While one student went from not sure to strongly disagree from the pretest to the
post-test.

The fourth question says Through hard work, you can get smarter. The data shows that
during the pretest 11 students strongly agreed and 6 agreed with this statement while the post
results show that changed to 16 strongly agreeing and 2 agreeing. The number of strongly
disagreed stayed at two for both while the number of not sure decreased from 1 to 0.

The fifth question says You are born with your level of intelligence and that won’t change.

The data shows that 5 students were unsure at the beginning but that number went down to 4
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during the post-test. The number of students that strongly disagreed went from 12 to 14 between
the two tests. While the number of strongly agree also decreased from 3 down to 2. No students
agreed with this statement on either test.

The sixth question says No matter how much you try, you can’t get smarter. The data
shows that during the pretest most students strongly disagreed with this statement, with 17
strongly disagreeing during the post-test this number dropped from 17 down to 15. The number
of students increased from 1 not sure to 3 not sure students. However, the number of students
that agreed or strongly agreed stayed at 2.

The seventh question says If you have a hard life, you won'’t be successful. The data shows
that during the pretest 6 students were unsure and 12 strongly disagreed. While in the post-test
those numbers went to 5 students being unsure and 15 strongly disagreeing. The number of
strongly agree and agree dropped from 2 during the pretest to 0 during the post-test.

Lastly, the eighth question says There is a limit on how intelligent you can get. The data
shows that 4 students went from unsure in the beginning to 6 being unsure during the post. The
number of students that strongly disagreed and the number that strongly agreed stayed the same
at 10 and 3 respectively. The students agreed during the pretest went from 3 down to only 1 in
the post-test. The results of these tests, as stated before, are inconsistent. There are a few reasons
the researcher came up with for why this may have occurred. The first being that this school that
was used has a very high trauma rate which impacts the way that all the children learn,
comprehend, and answer questions. The second reason is that this school has a high number of
English Language Learners, many students parents only speak Spanish at home making learning

English more difficult for the students. Lastly, the researcher realized that since the school has a
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lot of ELL students and students that have experienced trauma, many students are far below
grade level, which means that while the researcher was in a fourth and fifth-grade combo class a
lot of the students were reading at a third or below grade level.

The second question that the researcher posed was “Why do students have a negative
mentality about mathematics?" To answer this question the researcher interviewed 4 teachers
(See Appendix A), they will be known as teacher A, teacher B, teacher C, and teacher D, as well
as the principal of a school (See Appendix B). The researcher also gave anonymous mindset
surveys to class A (see Appendix C). Question number four that the teachers were asked was
Why do you think students have a negative mindset regarding math? All four teachers gave
answers that were very different however teacher A and teacher B agreed that one reason
students have a negative mindset is that they are not provided with enough support. Teacher C
and Teacher D had similar responses but they also talked about how hard math is and that when
students get stuck on something hard they tend to give up rather than push through the toughness
of the problem. Which leads to the interview with the principal, they were asked do you think
mindset is a problem in your school? To which they responded with "once something becomes
challenging the students often won't push through that challenge. They will stop right there"
(Appendix B). When you combined the two main things that these teachers and principal talked
about, lack of support and not willing to push through, it is clear that students will struggle with
math. The researcher also asked the teachers if they thought that mindset impacted how students
learn math, all four teachers answered the same thing, that yes, mindset can impact how students

learn.
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The third question that the researcher posed was “How do teachers teach mathematics in
the classroom?” As well as what could teachers do to change the way they teach mathematics to
create a more positive mindset? To answer this question the researcher once again interviewed
teachers and a principal. This time asking the teachers what do they do to change students
mindsets in math? Or to actively keep students from having a negative mindset. Each teacher had
a different response. Teacher A says they incorporated more math games into their curriculum as
well as they slowed down and made sure that concepts were fully understood before moving on.
Teacher A also says that they incorporate review, games, and new content altogether to keep
children engaged and actively participating. Teacher B says they address their students
frustrations as well as let them know that it is okay to not understand yet but with some practice,
they will get better. Teacher B also says that they try to make math fun and exciting by using
different approaches to math. These approaches were not elaborated on. Teacher C takes a
completely different approach with their students. Teacher C empathizes with their students, and
then shows them real-world examples of why math is important this teacher also tells their
students that behavior is up to them and only them and they praise hard work and they celebrate
effort. The fourth teacher, teacher D, says that they find the little strengths that their students
have and make that a priority to help build on learning new skills. They also create a safe
atmosphere where the students know it is okay to not always be right as long as you are trying.
Since all four teachers believed that mindset was a problem in their classrooms when
interviewing the principal the researcher asked if they had a way that they were supporting their

teachers in math. The short answer is no they do not. However, next year they will be using a
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grant given to the school to provide some form of math support for teachers and students but it is
unclear of what that will look like.

The fourth question that the researcher posed was “Are there resources for teachers who
want to change the mindsets of students to engage more in mathematics?” If there are, what are
they? This question was a bit tougher to answer using only one school in the area as a sample
school, however, the teachers and researcher did their best. Most of the teachers said that they
were not receiving much in classroom support for mathematics. Through literature research, the
researcher found that there are resources available but most of the time teachers would need to be
finding during their time outside of the classroom to be able to prepare it and implement some of
the strategies in their classrooms. The most helpful resource that the researcher found was the
book Mathematical Mindsets written by Boaler. This book had many different strategies and
resource ideas for teachers to improve mindset in classrooms while also encouraging math
learning.

Recommendation

Based on the research that was done and the data that was collected at a local elementary
school, the researcher would recommend that teachers start out the school year with strong
mindset strategies. These can include number talks as well as reflection tools like the traffic light
system. One of the things that the research found worked best was just talking about what growth
mindset is, as seen through the results presented earlier from class A, once students knew what
growth mindset was there were more likely to display a growth mindset and encourage their
peers to show a growth mindset as well.

Problems and Limitations
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There were a few minor problems that the researcher ran into when conducting research that
may have affected the data that was collected. During the library research phase, the researcher
struggled to find sources that were both about growth mindset as well as elementary school
mathematics. A lot of the research that was found was about middle school and high school level
mathematics. The first problem the researcher encountered while conducting field research was
that they were trying to introduce new routines over halfway into the school year. This was met
with resistance by the students. The second problem that the researcher encountered while
conducting field research was that since it was only a few weeks before state testing the classes
were doing a lot of review rather than learning new content which made it hard to find time to
implement new strategies since they were doing very specific content review based on
curriculum provided to teachers by administration.

Conclusion
From my research, negative mathematical mindsets are a problem in the classrooms at the
school in Monterey County where I did my field research. Library research also shows that
negative mathematical mindsets are a problem in classrooms around the country. There are a few
different ways to help teachers and students improve mathematical mindsets. The first starts with
the teacher. The teacher needs to be positive when teaching math to their students. The second is
that students need to be educated about what growth and fixed mindsets are so they know that

learning is for everyone and not just for some people.
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Appendix A
Teacher Interview Questions

Teacher A

1. Do you think students mindset can impact how they learn math?
Yes, students often come to math and science with a mindset that it is hard and/or they can do
do math/science.

2. Do you think your students mindset regarding math is a problem? In your

classroom? In this school?

Yes it was at the beginning of the year. By integrating in games and slowing down so that they
grasp a concept before moving on, their mindsets have been changing. At this school, | have
noticed more of a problem than at another school were | taught. There were still students with a
fixed mindset, but this school seems to have more students with a fixed mindset.

3. What do you do the change it? Or What do you do actively do to keep students

from having a negative mindset?

Games, slowing down, teaching a concept in many ways, have groups work together, partners,
students come to the board to do problems (they love this), mix up math between review, math
minutes, games and new concepts.

4. Why do you think students have a negative mindset regarding math?
I am guessing here, but perhaps teachers going to fast to try to cover all standards without
student understanding. | believe in less is more. If they understand 5 concepts and we do not
cover 3, then at least they have confidence that they can learn the others. | have also noticed at
this school students want to play Prodigy a lot. It is fine on occasion, but | do not feel it is good
at teaching for understanding.

5. Have you heard of number talks before?
Yes

6. Have you/would you consider using them in your classroom?

Yes. | think it have done it before, just didn’t have a name for them.
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Teacher Interview Questions

Teacher B

1. Do you think students mindset can impact how they learn math?
| definitely think that students’ mindset can impact how they learn math, because they see it as
a process. New concepts may be challenging at first, but my students understand that they can
grow in math through practice.

2. Do you think your students mindset regarding math is a problem? In your

classroom? In this school?
No, my students enjoy math. It is a subject they look forward to, because they are confident in it
and enjoy the learning strategies used in math. We use a lot of math talk and kinesthetic
activities in math.

3. What do you do the change it? Or What do you do actively do to keep

students from having a negative mindset?
| address their frustration by saying, “I sense that you may be frustrated.” Then | tell them | know
you don’t understand it yet, but you will with practice. We then review what they might be
missing as they tackle a math problem individually, in a small group, as a whole group, or with
peers. | also try to keep math fun and exciting by doing a variety of different approaches to
math. We also have math routines like starting the math lesson with warm-ups and sometimes
exit tickets.

4. Why do you think students have a negative mindset regarding math?
| think some students may have a negative mindset regarding math, because they might not
have been supported in it. They might not have seen math from an engaging perspective.

5. Have you heard of number talks before?
No, | have never heard of number talks.

6. Have you/would you consider using them in your classroom?
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Teacher Interview Questions

Teacher C:

1. Do you think students mindset can impact how they learn math?
Yes | have found through 12 years of active teaching math that how students view learning and
how they view their willingness to give effort to learn affects their acquisition of knowledge.
Student who believe they can learn are more willing to try. Students who know that learning is
important are more than likely going to be willing to work hard.

2. Do you think your students mindset regarding math is a problem? In your

classroom? In this school?
Students who are below grade level with their basic math skill are more than likely not going to
be engaged and work hard on grade level assignments. As a 6th grade teacher | have observed
that students who know their multiplication are more willing to stretch their thinking powers and
apply themselves at school. Conversely, students who have gaps in their basic foundational
skills are reluctant to work in class. These concerns are ongoing in my classroom. Student skill
sets are very diverse and on average this year is very low academically. Average reading
scores in 6th grade are lower 3rd grade reading skills. This translates into ongoing struggles in
math class due to the required reading necessary for common core math thinking. Students at
this school do not have consistent at home support and this is an ongoing concern. Word
problems as well as work that has more than one step are a consistent struggle. Also a point of
reference is that as a classroom we know we can learn from our mistakes and therefore we
must be willing to produce work.

3. What do you do the change it? Or What do you do actively do to keep students

from having a negative mindset?
| tell students about my own struggle learning how to read as well as my being held back in
Kindergarten. | explain to them what types of jobs my friends have and clearly relate that to the
amount of leaning my associates were willing to complete. | show them pay scales for different
jobs so that they see the connection between higher level learning and higher pay wages. | am
honest with the students that they are a product of the behavior patterns they exhibit and it is up
to them to be willing to try to learn. | value effort in my classroom and that is one way that | have
combated negative mindset. | praise hard work and celebrate effort.

4. Why do you think students have a negative mindset regarding math?
When things are hard for people we tend to view them with a negative view of thinking. If you do

not understand that fractions are parts of a whole and you do not know your addition and
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subtraction strategies it is understandable why a student would view math negatively. Students
who were unable or unwilling to learn their multiplication and division skills are going to struggle
every day in math class and this will increase a negative view of math. Learning requires
sustained and consistent attention to effort and if a student is consistently absent then the
student may have a negative attitude towards learning by working.

5. Have you heard of number talks before?
No, | am unfamiliar with this idea.

6. Have you/would you consider using them in your classroom?

Yes, | am willing to try engagement strategies.
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Teacher Interview Questions

Teacher D:

1. Do you think students mindset can impact how they learn math?
Definitely | have seen a lot of kids over the years that have had a bad experience in a previous
class in math maybe they've just been plugged in and left to their own motivation or lack of
motivation to do math a lot of girls seem to have an aversion to math when they enter 4th and
5th grade because they had a bad experience with math and say they are bad at it so yes i think
a students mindset can impact how they learn math.

2. Do you think your students mindset regarding math is a problem? In your

classroom? In this school?

In my classroom i try really really hard to build on little strengths whatever they may be say its
even something far below grade level or maybe its just even their handwriting. lll say your
handwriting looks better than mine and they sit up a little straighter and their self-esteem and
then i let kids know that if they had a bad experience in the past that we’re a team and that
whenever they hit a wall or have a question i want to be there that we're a team, i want to be
there right next to them.

3. What do you do the change it? Or What do you do actively do to keep students

from having a negative mindset?

Lots of one on one and i again like i said earlier find the little strengths and focus on that and i
don't try to blow kids out of the water with overwhelming reminders about how far below grade
level they may be. Some kids can handle a little bigger reminder or bigger hammer because
they are tougher and some kids are a little more frail and fragile. | guess the big one is getting to
know kids and they trust me and i go outside and i play with them at recess and i am playful in
class. In general kids see my classroom as a safe family like atmosphere and uh i think setting
up that first or side by side with lessons that you do in class that kids look forward to being here
and we have a blast, the whole day is just a hoot and then when it comes time to deal with
someone like my buddy [name deleted for privacy] who has really low math skills and hardly any
self esteem regarding math then you can kind of build on where she is coming from in a fun and
positive way rather than beating her over the head however she still doesn't know her
multiplication tables and refuses to work on them so i do regularly let her know not necessarily
verbally but with little quizens and stuff and little checks and informal assessments on the side
and just kind of so she has regular reminders that she needs to learn them and hopefully she

will own that. | can’t force her to do it.
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4. Why do you think students have a negative mindset regarding math?
Math is hard and kids like we were talking about this the other day they uh this generation and
uh for the last 20 years or so kids would call it nuke it. Kids want to put everything in the
microwave and if they can't learn it in one minute and 11 seconds then they don’t want to do it.
They want to nuke everything. But math requires a large body of a base basic math fluency,
number sense, adding and subtracting across tens and applying what you learned there to
hundreds and the inverse operations all the little keys that unlock you know we always say we
have a little mantra in here is math is logical, predictable, and it makes sense it's never really
random so i dont think kids if they have a negative mindset about math its because they haven't
been shown those keys before or it didn’t sink in i think i work really really hard to make math
fun and but show them those little short cuts

5. Have you heard of number talks before?
No. *Researcher explains number talk* Okay we have done that before it was like a part of a
regular thing mental math time. My kids come to the floor in front of the white board and i put a
problem up and then they put their fist on their chest and then when they think they know one
way to do it they put a thumb up and then when they have figured out another way to do it they
put a finger up, we call that their gun, and then uh then then say alright fists down and have
some kid come up to the board and says i did it like this in my head and then some other kid
says well i did it differently so we have all these different visual examples of kids and what was
going on with their thinking and then we talk about that and how it all works or sometimes it
doesn’t work but someone thought it worked but at least they tried.

6. Have you/would you consider using them in your classroom?

See question above.
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Appendix B
Principal Interview Questions

Principal A

1. How do you think your students do overall in math?
So | know that our students perform Below grade level in math as a whole.
| believe we only have 20 percent of our students at grade level according to cassp.
That's grades three to five. The data in K through 2 is not. It is only assessed on
District interims. We do better at district interims where on the last one I'd say about 40 percent
K 3 were at grade level and then. Going by cassp About 20 percent and the upper grades. So
math is a Period of struggle.

2. Do you think a student's mindset can impact how they learn math?
Yes because if they look at a problem overwhelmed by it their minds Simply shut off and then
won't be able to proceed. So when | was a teacher | used to tell the kids we used to call them
math puzzles not math problems and so it's just a puzzle. To solve it. So having that mindset
that it's not a problem or a challenge or a puzzle or whatever you want to call them instantly
turned. That switch for them. because calling it a problem you're like a problem how am i going
to solve that so the mindset has a lot do with it
Yeah | feel like it's just a puzzle we can solve it.

3. Do you think that mindset is a problem in your school.
| don't know that mindset necessarily is a problem. | think that the problem is. Well | guess it is
because what | see happen is that. Once. Something becomes challenging the students often
won’t push through that challenge. They'll stop right there. So that was a yes. Mindset is a
problem. And it's that mindset of not | can or can't do this with that mindset of | have to struggle
a little harder with this and work a little harder to get through it. So just that mindset of. Pushing
through something that's difficult rather than the mindset of | can't do it.

4. Do you have any specific ways that you're supporting your teachers in math?
So in we have software that teachers can use but in grade the teachers that are my instructional
leadership team have done achievement team methods and math where they've really honed in
on. Standards and data and The Hadley methods of teaching they've done the whole
achievement team which is a form of data teams. But it really hones in on the strategies that are
used to making sure the strategies are effective and the data. So we've begun that at the At that

level. Next year we're going to push through a bit of grade levels but that's that's really right now
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the focus has been on our new language arts curriculum and not so much in math this year
except for at the ILT level

5. Do you think the attitude of the teacher makes a difference?
Well attitude of everybody always makes a difference in everything we do. But | know that the
teachers who took part in the ILT and really looked at it a little bit differently have different
attitude when they re-taught it. And they had really really good results. So that attitude also that
the students. Aren't at grade level yet but knowing where they are and how to bridge that gap.
Has made I've seen that make a difference for several of the teachers this year where they
especially in the upper grade where it's frustrating because the gap is wide that. That ability and
that like OK | know where they are. | just have to take them up. Helped a little bit with the
attitude and that made the instruction better too.

6. Have you seen any teachers using strategies that have helped change students

mindsets in the classroom?

Yes I've seen teachers using more. Yes. So strategies to deal with rigor strategies with how to.
Really. Solve. Math problems as opposed to just not being able to do with the one way so that
that more supportive way of teaching of using we've kind of told them look at it like close
Reading math is really close to reading radio lingo for very specific information. So I've seen that
strategy of how to how to take apart a problem. I've seen teachers use different kinds of
methods so kids can find something that works for them and then I've seen them differentiating
so all of those Helped change students minds that it was known as different ways. There's no
right way. To really get a problem. You. Know

7. Do you have math intervention at your school?
So this year we don't really have anything other than what the teachers are using we don't have
a specific intervention problem there is there is a grant per ten thousand dollars for extra
support and math that we'll be using next year and that'll go towards we're not quite sure how
we're going to use it whether we'll use it for after school tutoring or is bringing somebody from
outside to help. We haven't made that decision yet. So this year we haven't had strategic math
intervention we've really focused on Rolling out new language arts curriculum only energy has
been there. But. Math intervention helps if it's like reading intervention very strategic and
targeted and not just as General has to be really study space. So We'll be doing that next year

and it can't hurt.
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Appendix C

Growth Mindset Pre-Quiz

Read the statements carefully, then choose the answer that best fits your opinion.

1.

N

You can learn new things, but you can’t get more intelligent.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
If your parents are not smart, you can’t be smart.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
You can get more intelligent.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
Through hard work, you can get smarter.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
You are born with your level of intelligence and that won't change.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
No matter how much you try, you can’t get smarter.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
If you have a hard life, you won't be successful.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
There is a limit on how intelligent you can get.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
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What is a Mindset? Pre-Quiz

1. Do you know what growth and fixed mindsets are?

2. How do you feel about math?

3. How do you feel when you make a mistake in math?

4. How do you feel when something is hard for you in math?

5. What do you like most about math?
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Appendix D

Growth Mindset Post-Quiz

Read the statements carefully, then choose the answer that best fits your opinion.

1.

N

You can learn new things, but you can’t get more intelligent.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
If your parents are not smart, you can’t be smart.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
You can get more intelligent.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
Through hard work, you can get smarter.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
You are born with your level of intelligence and that won't change.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
No matter how much you try, you can’t get smarter.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
If you have a hard life, you won't be successful.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure
There is a limit on how intelligent you can get.
a. Strongly agree
b. Agree
c. Strongly Disagree
d. Not sure

39



Mathematical Perceptions

What is a Mindset? Post-Quiz

1. Do you know what growth and fixed mindsets are?

2. How do you feel about math?

3. How do you feel when you make a mistake in math?

4. How do you feel when something is hard for you in math?

5. What do you like most about math?
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Appendix E

Pre-Test
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Appendix F
Growth Mindset
Lesson Plan for Grade 4-6
Duration: 70 minutes
Prepared by Marissa Bartelt
OVERVIEW & PURPOSE

Understand the difference between Growth and Fixed Mindset

OBJECTIVES

1. Show that intelligence is not fixed

2. The brain can grow

MATERIALS NEEDED

e Worksheets

e Pencils

e Projector

e Growth Vs Fixed Mindset
ACTIVITY

Ask the class if they know what a growth mindset is. Ask about fixed mindset.

Watch video on growth and fixed mindset
https://www.youtube.com/watch?v=2zrtHt3bBmQ

Growth Mindset 0 Fixed Mindset
Talk about the video and who showed a growth el iy A sl

mindset and who showed a fixed mindset L wil keap working hard,

| believe in myself
Complete the activity from the powerpoint that LeaminglsEin
sorts sayings into growth vs fixed (the phrases start  riemhowtodotis
out jumbled and they sort them)

Apply to math using dog biscuit activity
Give students 4 minutes to work on their own 8 minutes to work with a partner.
Go over as a class, ask for volunteers to show what they did.

Introduce Red, Yellow, Green light cards

Student place red card on desk if they need the teacher to stop and review
Student place yellow card on desk if they need the teacher to slow down
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Student place green card on desk if they understand and can help others
If time:

e Apply light cards to brownie problem give students 6 minutes to work alone and
then use cards.
e Read book on growth mindset
o The Dot
o Your Fantastic Elastic Brain: Stretch it, Shape it
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Dog Biscuit Problem
How many ways can you make two groups of 24 dog biscuits?

How many ways can you equally group 24 dog biscuits?

Show your answer with pictures that shows all the ways.
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Brownie Problem
Sam has made a pan of brownies that he wants to cut into 24
equal pieces. He wants to share them equally with 5 of his
friends. How many brownies will each friend get? Draw a picture

and color the brownies each friend will get a different color.
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Appendix G

Overview Number Talks:

Create an anchor chart with different methods of solving each type of problem. Try to
add a new strategy to the chart each day.

Day 1
Introduce number talks: use kinder lesson and set expectations.
317
Day 2-6
Addition:
3/8, 3/11, 3/13, 3/14, 3/15
Day 7-10
Subtraction:
3/19, 3/20, 3/21, 3/22
Day 11-15
Multiplication:
3/25, 3/26, 3/27, 3/28, 3/29
Day 16-20
Division:

4/1, 412, 413, 4/4, 4/5
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Number Talk Day 1

Lesson Plan for Grade 4/5, Math
Duration: 10 minutes
Prepared by Marissa Bartelt

OVERVIEW & PURPOSE

To learn how to conduct a number talk

EDUCATION STANDARDS

1. Operations and Algebraic Thinking

OBJECTIVES

1. Learn number talk procedures
2. Gain a better understanding of numbers
3. See the different ways that we can count numbers

MATERIALS NEEDED

e Students
e Whiteboard and marker --or-- anchor chart paper and pens.

ACTIVITY

Students gather around the whiteboard or anchor chart. (Wherever the number talk will
take place)

Set ‘norms’ for number talk.

Give the students problem. For the first day it will consist of strings of dots taken from
the book “Number Talks Whole Number Computation”

Give students appropriate amount of time to think about how to count the numbers
After adequate time has been given, as for answers. Write down all the answers that are
given. Then ask for justifications “how you came up with that answer”
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Number Talk Day 2-6

Lesson Plan for Grade 4/5, Math
Duration: 10 minutes
Prepared by Marissa Bartelt

OVERVIEW & PURPOSE

To learn strategies for addition

EDUCATION STANDARDS

1. Operations and Algebraic Thinking
2. Numbers and Operations in Base 10

OBJECTIVES

1. Practice number talk procedures
2. Gain a better understanding of numbers
3. See the different ways that we can add numbers

MATERIALS NEEDED

e Students
e Whiteboard and marker

ACTIVITY

Students gather around the whiteboard or anchor chart. (Wherever the number talk will
take place)

Quickly review norms

Give the students problem. Day 2-6 will be addition problems from 2nd, 3rd, 4th, and 5th
grade taken from the book “Number Talks Whole Number Computation”

Give students appropriate amount of time to think about how to count the numbers
After adequate time has been given, as for answers. Write down all the answers that are
given. Then ask for justifications “how you came up with that answer”

*Add to Anchor Chart any new strategies*
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Number Talk Day /-10

Lesson Plan for Grade 4/5, Math
Duration: 10 minutes
Prepared by Marissa Bartelt

OVERVIEW & PURPOSE

To learn strategies for addition

EDUCATION STANDARDS

1. Operations and Algebraic Thinking
2. Numbers and Operations in Base 10

OBJECTIVES

1. Practice number talk procedures
2. Gain a better understanding of numbers
3. See the different ways that we can subtract numbers

MATERIALS NEEDED

e Students
e Whiteboard and marker

ACTIVITY

Students gather around the whiteboard or anchor chart. (Wherever the number talk will
take place)

Quickly review norms

Give the students problem. Day 7-10 will be subtraction problems from 2nd, 3rd, 4th, and
5th grade taken from the book “Number Talks Whole Number Computation”

Give students appropriate amount of time to think about how to count the numbers
After adequate time has been given, as for answers. Write down all the answers that are
given. Then ask for justifications “how you came up with that answer”

*Add to Anchor Chart any new strategies*
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Number Talk Day 11-15

Lesson Plan for Grade 4/5, Math
Duration: 10 minutes
Prepared by Marissa Bartelt

OVERVIEW & PURPOSE

To learn strategies for addition

EDUCATION STANDARDS

1. Operations and Algebraic Thinking
2. Numbers and Operations in Base 10

OBJECTIVES

1. Practice number talk procedures
2. Gain a better understanding of numbers
3. See the different ways that we can add numbers

MATERIALS NEEDED

e Students
e Whiteboard and marker

ACTIVITY

Students gather around the whiteboard or anchor chart. (Wherever the number talk will
take place)

Quickly review norms

Give the students problem. Day 11-15 will be addition problems from 2nd, 3rd, 4th, and
5th grade (taken from the book “Number Talks Whole Number Computation”

Give students appropriate amount of time to think about how to count the numbers
After adequate time has been given, as for answers. Write down all the answers that are
given. Then ask for justifications “how you came up with that answer”

*Add to Anchor Chart any new strategies*
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Number Talk Day 16-20

Lesson Plan for Grade 4/5, Math
Duration: 10 minutes
Prepared by Marissa Bartelt

OVERVIEW & PURPOSE

To learn strategies for division

EDUCATION STANDARDS

1. Operations and Algebraic Thinking
2. Numbers and Operations in Base 10

OBJECTIVES

1. Practice number talk procedures
2. Gain a better understanding of numbers
3. See the different ways that we can divide numbers

MATERIALS NEEDED

e Students
e Whiteboard and marker

ACTIVITY

Students gather around the whiteboard or anchor chart. (Wherever the number talk will
take place)

Quickly review norms

Give the students problem. Day 16-20 will be addition problems from 2nd, 3rd, 4th, and
5th grade (taken from the book “Number Talks Whole Number Computation”

Give students appropriate amount of time to think about how to count the numbers
After adequate time has been given, as for answers. Write down all the answers that are
given. Then ask for justifications “how you came up with that answer”

*Add to Anchor Chart any new strategies*
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Appendix H
Divisibility Rules
Lesson Plan for Grade 5, Math
Duration: 120 minutes
Prepared by Marissa Bartelt
OVERVIEW & PURPOSE

Find patterns in a number chart to help learn divisibility rules

EDUCATION STANDARDS

CCSS.MATH.CONTENT.5.0A.B.3
CCSS.MATH.CONTENT.4.0A.B.4
CCSS.MATH.CONTENT.4.0A.C.5

OBJECTIVES

1. Analyze Patterns and Relationships
2. Gain familiarity with factors and multiples

3. Generate and analyze patterns

MATERIALS NEEDED

Worksheets
Pencils
Markers, crayons, or colored pencils

Divisibility Rules F hat foll i

ACTIVITY

Talk about what Divisibility is
- Must be divided evenly (has no remainders)

Talk about Prime and Composite numbers
- Prime: can only be divided by the number 1 and itself
- Composite: divisible by more than 1 and itself

Using the first 100’s chart color, outline, or circle numbers. Answer the questions after
each step.
1. Color in the multiples of 2 yellow
o What pattern do you notice when you colored in the 2’s?
o Can we create a rule to know if a number is divisible by 2’s?
2. Outline the multiples of 3 in red
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o What pattern do you notice when you outlined the 3’s?

o Can we create a rule to know if a number is divisible by 3’s?
3. Circle the multiples of 6.

o What pattern do you notice when you circled the 6’s?

o Can we create a rule to know if a number is divisible by 6’s?

Using the second 100’s chart color and outline numbers. Answer the questions after each
step.
1. Color in the multiples of 5 in blue
o What pattern do you notice when you colored in the 5’s?
o Can we create a rule to know if a number is divisible by 5’s?
2. Outline the multiples of 10 in green
o What pattern do you notice when you outlined the 10’s?
o Can we create a rule to know if a number is divisible by 10’s?

Using the third 100’s chart color and outline numbers. Answer the questions after each
step.

1. Outline the multiples of 9 in purple

o What pattern do you notice when you outlined the 9’s?

o Can we create a rule to know if a number is divisible by 9’s?
2. Color in the multiples of 4 in pink

o What pattern do you notice when you colored in the 4’s?

o Can we create a rule to know if a number is divisible by 4’s?

Divisibility Rules Wheel
1. Fill in the rules

Divisibility Rules Practice worksheet

Color in Divisibility Wheel if time.
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Discovering Divisibility Rules for 2, 3, & 6

T 1213|456 |7 1181910

M1 (12 |13 (14 |15 | 16 | 17 | 18 | 19 | 20
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70
71 172 |73 |74 |75 | 76 |77 | 78 | 79 | 80
81 | 8 |8 |84 |8 |8 | 8 |8 | 8 | 90
91 |1 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100

Color the multiples of 2 in yellow.

What patterns do you notice?

What rule can we write to know if a number is divisible by 2?

Outline the multiples of 3 in red.

What patterns do you notice?

What rule can we write to know if a number is divisible by 3?

Circle the multiples of 6.

What patterns do you notice?

What rule can we write to know if a number is divisible by 3?
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Discovering Divisibility Rules for 5 & 10

T 1213|456 |7 1181910

M1 (12 |13 (14 |15 | 16 | 17 | 18 | 19 | 20
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70
|\ 72 |73 |74 |75 |76 | 77 | 78 | 79 | 80
81 | 8 |8 |84 |8 |8 | 8 |8 | 8 | 90
91 |1 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100

Color the multiples of 5 in blue.

What patterns do you notice?

What rule can we write to know if a number is divisible by 5?

Outline the multiples of 10 in green.
What patterns do you notice?

What rule can we write to know if a number is divisible by 10?
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Discovering Divisibility Rules for 4 & 9

T 1213 |4 |5 |6 |7 81910
11 [ 12 |13 |14 |15 | 16 | 17 | 18 | 19 | 20
21 | 22 | 23 | 24 | 25 |26 |27 |28 | 29 | 30
31 |32 |33 |34 (35|36 |37 |38 |39 |40
41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
61 | 62 | 63 | 64 | 65 | 66 | 67 | 68 | 69 | 70
71 | 72 |73 |74 |75 |76 | 77 | 78 | 79 | 80
81 | 82 |8 |84 |85 |8 |87 |8 |8 | 9
91 | 92 | 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100

Outline the multiples of 9 in purple.
What patterns do you notice?

What rule can we write to know if a number is divisible by 9?

Color the multiples

of 4 in pink.

What patterns do you notice?

What rule can we write to know if a number is divisible by 4?
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Practice: Divisibility Rules
Write 2, 3, 5, 6, 9, or 10 for each divisibility rule below.

1. If a number ends in an even number (0, 2, 4, 6, 8), it is divisible by

2. If the sum (total) of the digits of a number is divisible by 9, then the number is
divisible by

3. If a number is divisible by 2 and 3, the number is divisible by

4. If the sum (total) of the digits of a number is divisible by 3, then the number is
divisible by

5. If a number ends in zero, it is divisible by

6. If a number ends in five or zero, it is divisible by :
Use the divisibility rules to answer the following questions. Answer YES or
NO:

7. Is the number 342 divisible by 9?

8. Is the number 121 divisible by 57

9. Is the number 340 divisible by 107?
10. Is the number 2,437 divisible by 27?
11. Is the number 4032 divisible by 47?
12. Is the number 411 divisible by 37?
13. Is the number 522 divisible by 67

Write P for prime or C for composite to describe each number below:
14. The number 5 is . 15. The number 6 is
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Appendix |
Exponent Lesson Plan
Lesson Plan for Grade 5/6
Duration: 70 minutes
Prepared by Marissa Bartelt
OVERVIEW & PURPOSE

Discover what happens when you multiply and divide by exponents with base 10.

EDUCATION STANDARDS

CCSS.MATH.CONTENT.5.NBT.A.2

OBJECTIVES
1. Multiply and Divide with base 10 exponents

2. Order numbers from least to greatest

MATERIALS NEEDED

e Worksheets
e Pencils

ACTIVITY

As a class or in small groups work through number one on the distances from the sun worksheet.
Talk about how to tell which numbers are bigger and which ones are smaller
Have students order the planets and then go over them as a class.

Have students work on the multiplying by 10, 100, 1000 worksheet by themselves or with a
partner.
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Marme _

___Date

EVerace disteNCes From tHe SUN

Ol m— — e — 0 — — 0 — ] — 0 — T — 1 — 45— g e e

]. 1. Write the standard form of sach number. The

| number is the approximate average distance in

1: kilometers the planet |5 from the sun.

| Jupiter

:i'.".rq X 106 = km
| Earth

1:15:: x 106 = ke
l:l.kmn

i:iﬂﬂ ¥ 10% = km
iilnlu'l

]:ﬂﬂ ¥ 10¢ = km
iuurn

| 143 x10° = km
J:‘l"irnu

| 108 x 106 = ke
| Neptune

1:4_5 % 107 = ken
{:lenunr

I 67 x 106= _ __km
L
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[Tl iPLywG By 10, 100 AND 1000 *%

Level 1 Level 2 Level 3 Level 4
(Multiplying) (Dividing) (Mixed) (Extension)
1. 13x10= 1. 130-10= 1. 63 x1000-=
2. 11x100:= 2 1500:10-= | 2. 43x100-= ) sara[Jesez 7 ia7x[Jetamo
?) B46-| |-0B46 B) 1676+ = 0,166
3. 57x10= 3. 3100-100:= 3. 12+-10-= . -
1) 437 =437 9) 587« ] =587
4. 68x10:= 4 23-10:= 4  12.6x 100
4) f.w.D”a.nw 10) 846 D 846
5 128x10:= =10 = ; 3+ =
X 5 63+10 5 2.3 - 100 5) mmv..Du 68 700 11) 437 ..Du 4370
6. 47x100= 6. 59-10-= 6. 045x1000- 6) u.mw‘Dum.mmw 12) B+ _H_ = 0.084
7. 143 x100= 7. 143-10:= 7. 1435-10= Challenge: Calculate
8. 15x1000-= 8. 120-100-= 8., 34678-100:= | 1)10= 2)10°=  3)10%=
9, 116x10:= 9. 190 -100 = 9. 1534x10:= 2)
10, 224 x10:= 10 &6-10= 10, 006-10= a) Sx10%= e) 1.52x10°=
) b) Bx10°= f) 0.75x10°=
11. 0.3 x 1000 = 11, 17-100+= 11. 014x10= ¢) 75x10°=  g) 1.75x10%=
12 075x 10+ 12, 45+ 1000 = 12. 4.5-1000= d) 1.2x10° h) 2.912 x 10° =

Mathematical Perceptions

Lesson Plan for Grade 6
61

Open Ended Math Problem Lesson Plan
Duration: 120 minutes

Practice for SBAC performance test. Practice solving multi-step problems as well as finding area

OVERVIEW & PURPOSE

Appendix J



Mathematical Perceptions

and perimeter.

OBJECTIVES

1. Review Multi-step problems
2. Review Area and Perimeter

3. Use Critical Thinking to Persuade Someone

MATERIALS NEEDED

e Worksheets
e Pencils

ACTIVITY

Directions given on the worksheets provided below.
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Reyond Tradrbonal Riath 22004

Doggy Dilemma - The Problem

Your parents are finally letting you get a dog after YEARS of begging. However thay
need you to do something first (nothing comes without a little work). In your
neighborhood there is a requirement that dogs must be kept in an enclosed fence
(dog pen) in the backyard when they are outside.

Your parents need you to:

Choose a dog that is appropriate for your family.

Map out the fenced area (dog pen) in the backyard on the graph paper
attached.

Choose a type of fencing from the table.

Calculate the cost of the fencing for your dog pen by finding the perimeter.
Calculate the area of the fenced dog pen.

Wiite a letter explaining all of your choices: the dog you chose and why, the
sguare footage of your dog pen, the reason you made your dog pen the size
that it is, and the type of fencing you chose. Don't forget to include the final
cost of the fencing in your letter.

Details you should think about:

Your backyard is 30" x 35"

Your little sistar wants space to set up her pool in the summer. She needs
about 50 sguare feet for that. She doesn't really want it to be inside the fenced
area because she is afraid the dog will go to the bathroom in her pool. Please
include that space n your backyard plan and label it POOL.

When you decide the size of your dog pen, consider the activity level and size
of the dog you are choosing.

When you choose the fence type, you may want 1o consider how tall your dog
is, and how high a dog can jump.

For dogs that like to dig, you'll nesd to put chicken wirg or large stones
around the base of the fence to keep them from escaping.

Do you need four sides of fencing, or can one side be the back of the house
{which has a back doon? If you are using the house as one side of your fence,
draw the house in your diagram.

Labe! the dimensions of your diagram in feet. When you calculale the total
perimeter, include that number inside your dog pen. Include the total ansa
insiie your dog pen as well,
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Doggy Dilemma - Information

Dogs available for adoption:

Dog
Breed

Dog Details

Siberian
Husky

Sibarian Huskies are 35-60Ibs as a full grown dog. They lives bretypean ﬂc

12-14 years. They are bred to haul things for hundreds of miles. The
ancestor of the Siberan Husky is the wolf. The average height of a
Siberan Husky i 21-24 inches. Some Siberian Huskies have boen known

to jumnp up te 5 leel from a sillin iti .ﬂma]so“mrcsgdg' ;

Goiden
Retriovar

Gulden Ratriovers weigh B0-75lbs a5 a full grown dog. Their Efe span is M
10-12 years. Goldan Retrievers are known lor baing kind, friendly, loyal, ¥
ard galm. Golden Refriovers are oflen used as guide dogs. The average |

hours of exarcise daly

Boagls

Beagles weigh 20-26lbs as & iull grown dog, Thay have a groat scnso of
small and tracking instinct. The Beagle will typivally live 12-15 years.
Beagles have been bred for hunting rabiits. Beagles ae geollooldigoers.,
They grow to a height of 13-16 inches high. Some Beagles have been

known lo jurnp as high as four faat.

Types of fencing available for purchase:

Fencing information Fencing Cost
Chiair Link — 6 feel 1), 50 foot ol $256.00 par roll
Wiyl Panels - 6 faet tal, & foot sections $151.00 por section
Wood Picket — 3 feel 1all, 8 fool seclions F73.00 per section
Chicken Wire — 1 ool tall, 25 foot rof $£7.00 par ol
Large Stones — 1 ool brick $1.00 per brick ]

T T T T

Beynnd Tradiiznal Math D074
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Doggy Dilemma - Writing the Letier

Take some time to organize your thoughts.

Wiite a letter to your parents explaining all of your choices;
U the dog you chose and why
O the square footage of your dog pen
0 the reason you made your dog pen the size that iLis
[ the type of fencing you chose.
0 the final cost of the fencing

..!.'_'.lp‘

Bayond TradHiohal Math 2Z014
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Doggy Dilemma The Diagram
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