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Abstract

With the recent emphasis on the work by Jo Boaler and Carol Dweck on the use of growth
mindset in the classroom to change students’ beliefs about intelligence, moving from the idea
that intelligence is fixed to the idea that intelligence can be developed (Boaler, 2016, p. ix), three
math teachers at Aurora Academic Charter School exposed Grades 5-8 students to discussions on
growth mindset and learning. Using online courses, open-ended activities, and utilizing growth
mindset language and phrases in the classroom, the effect of exposure to mathematical mindset

activities on students’ understanding, beliefs, and attitudes towards mathematics was determined.

Quantitative and qualitative surveys were created to gain an understanding of students’ attitudes
and beliefs prior to the addition of open-ended activities and growth mindset lessons in middle
school mathematics classrooms. Students were then exposed to the discussions and changes in
the classroom environment. Results from mathematics contests from the University of Waterloo
and annual Canadian Tests of Basic Skills from each grade were collected and compared.
Quantitative and qualitative post-surveys were then collected at the end of the school year in

June and analyzed.

The results of our research did not report a significant improvement in students’ attitudes and
beliefs about mathematics. However, there was a significant change in the post-survey
qualitative data collected where students shifted from describing math mostly with a negative
tone as a sequential task centered around memorization to a more positive tone involving various

tasks, not just rote memorization.
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Context

Aurora Academic Charter School consists of 418 students in its middle school for Grades 5-9 in
2017-2018. As the “best choice for traditional public education in Alberta”, students come from
a large capture area from the city of Edmonton and its surrounding areas. The school has small
classes with 22 in each Grade 5 and 6 class and 24 in junior high. It follows a traditional model
where teachers “provide an orderly and structured environment, with properly sequenced
teacher—directed instruction and strong home/school partnerships, where average children can
excel in an academically oriented program” (Aurora Academic Charter School, 2017).
Following the Alberta Education’s program of studies, Aurora also includes an enhancement

program for multiple subjects in each grade.

For this action research project, the three authors worked collaboratively and equally in the
research, design, implementation and analysis presented, including enrolling in a graduate level
mathematics education course in the fall of 2017, to support the project aims, as well as the

learning of their students.

The purpose of this study follows four cohorts of students currently in Grade 6-9 exposed to
various growth mindset activities in the mathematics classroom throughout daily teaching. With
recent reports of a decline in mathematic provincial scores in Alberta and a need to improve
students’ numeracy skills and competencies, we were interested in learning how different open-
ended activities and a growth mindset can affect students’ attitudes and beliefs towards

mathematics in the classroom.
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Aims and Objectives

Research Question: How can an increase in exposure to mathematical growth mindset activities

affect students’ understanding and attitudes toward mathematics?

Teachers at Aurora Academic Charter School - Middle School (AACS) are continually seeking

ways to improve the mathematics program. Recently, there has been a great deal of interest in Jo
Boaler’s book Mathematical Mindsets - published in 2016. The ideas in Mathematical Mindsets,
based on the work of Carol Dweck, has been widely adopted and has become mandatory reading

in some university courses (sancturymedia.com, 2017).

Jo Boaler and Carol Dweck’s work heavily emphasizes the use of growth mindset in the
classroom. Their aim is to change students’ beliefs about intelligence, moving from the idea that
intelligence is fixed to the idea that intelligence can be developed (Boaler, 2016, p. ix). AACS
teachers aim to learn if an increase in exposure to mathematical growth mindset activities will

affect students’ understanding and attitudes toward mathematics.

Through the 2017-2018 school year, middle school teachers from grades 6 to 9 aim to increase
students’ exposure to growth mindsets through several avenues. Students will participate in Jo
Boaler’s online course EDUC 115-S (How to Learn Mathematics - For Students) at Stanford
University and discussions on growth mindset and learning in class. Teachers will utilize growth
mindset language during conversations and class time. Additional exposure will include

classroom displays with growth mindset phrases.
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Teachers seek to determine if this increased exposure to the growth mindset will improve
students’ attitudes toward mathematics. In addition, teachers hope to determine whether or not

holding a growth mindset is a good predictor of better academic performance.

Related Literature

This Action Research Project arose out of interest in Carol Dweck’s work, detailed in: Mindset:
The new psychology of success: How we can learn to fulfill our potential: Parenting, business,
school, relationships. Jo Boaler, a professor of mathematics education at Stanford University,
has studied and worked with Dweck, which led her to research in the area of growth mindset in
mathematics, culminating in her book: Mathematical mindsets : Unleashing students' potential
through creative math, inspiring messages and innovative teaching. (2016). The basic premise
of mindset is that “[p]eople with a growth mindset are those who believe that smartness increases
with hard work, whereas those with a fixed mindset believe that you can learn new things but

you can’t change your basic level of intelligence (Boaler, 2016, p. ix).

Dweck powerfully states: “...when we begin to see evidence that most students (and maybe
almost all students) are capable of excelling in and enjoying math...it is no longer acceptable that
so many students fail math and hate math” (Boaler, 2016, p. vii.), and it is this focus on attitude
towards both mathematics as a subject area, and each student’s beliefs about his or her ability in
mathematics, that this research project focused on. More specifically, it was the desire of our
cohort to help our students develop resilience in the face of challenges and failures, and we knew
that to do so we needed to develop a culture of teaching and learning that was based on strategies

to foster these tools within our students (Worrall, 2016, p. 65).
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The climate and focus of our school is such that there is a distinct focus on academic
achievement, which for some of our students, has led to the development of a fixed mindset
regarding certain subjects and/or their abilities in those areas. “Students have such strong and
often negative ideas about math that they can develop a growth mindset about everything else in
their life but still believe that you can either achieve highly in math or you can’t” (Boaler, 2016,
p. ix). Having read both Dweck and Boaler, our mathematics teaching cohort chose to focus on
these qualitative attitudes towards mathematics class and students’ beliefs regarding their
abilities in mathematics, to see if there could be positive change in those attitudes over the course
of a year spent studying, discussing, and utilising the ideas of growth and mathematical
mindsets, and, as well, if we could correlate those qualitative attitudes with quantitative data

regarding their achievements in mathematics as a subject.

A large part of this growth mindset focus was on the attitudes and language used by our
mathematics teaching cohort. As Sun (2015) discussed, we knew that the teachers’ own
mindsets actually did little to change their students’ mindsets, but rather that it was the teachers’
views of the nature of mathematics, such as a multi-dimensional view (that math is more than
just procedures), which would be more likely to help the students develop their own growth
mindsets towards mathematics (p. 82). As suggested by the studies, cited by Haimovitz &
Dweck(2017): “Perhaps most importantly, these mindsets can be taught. Interventions that
directly teach a growth mindset can improve students’ achievement overtime (e.g., Blackwell et
al., 2007; Good et al., 2003; Paunesku et al., 2015; Yeager, Romero, et al., 2016; Yeager,
Walton, et al., 2016; cf. Aronson et al., 2002), which suggests that there is a “causal role of these

mindsets in boosting motivation and achievement” (p. 1850).
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Knowing that growth and mathematical mindsets can and should be taught as “a powerful way to
transmit a growth mindset to children and adolescents” (Haimovitz & Dweck, 2017, p. 1850),
our cohort classes embarked on Boaler’s “How to Learn Math: For Students” online course
through Stanford University (Stanford, 2017). As well, our mathematics teaching cohort spent
specific time working through this course, so that we would be able to access and utilise the
same concepts and terminology in our everyday teaching that our students were learning about as
they progressed through the course. Through this growth and mathematical mindset work, we
hoped to demonstrate that, as Dweck (2016) asserts, “[w]ith the right mindset and the right

teaching, people are capable of a lot more than we think” (p. 64).

Strategies and Methods

Quantitative and qualitative surveys were created to gain an understanding of students’ attitudes
and beliefs prior to the addition of open-ended activities and growth mindset lessons in middle
school mathematics classrooms at AACS. Students were asked to provide feedback on how they

view and feel about mathematics in the classroom and in general (Refer to Appendix A and B).

The self-paced online course, How to Learn Mathematics-For Students, consists of six lessons,
each introducing a different focus and strategy, designed for individuals wanting to improve their
relationships with math. Students completed one lesson a month, staying focused and engaged
by viewing the provided videos and completing the questionnaires throughout to receive a
“Statement of Accomplishment” once the course was completed. Each lesson, developed and

created by professor Jo Boaler, along with help from Stanford undergraduates, aims to support
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learners of math through building positive relationships with the topic, developing a growth
mindset, learning powerful strategies and seeing math as a living subject. Throughout the
course, students learned key ideas about how the brain learns math, powerful mathematics

strategies and how math is used in everyday lives.

Following each lesson, students have an opportunity to discuss what they have learned and
reflect on the big ideas from each lesson individually and as a class. Students were additional
exposed to open-ended problems to work collaboratively with classmates in the classroom

including online activities from www.youcubed.org, www.mathfair.com and Mathematical

Mindsets.

The teaching environment was also modified by the participating teachers to include strategic
words and phrases to encourage an open mind in the classroom. We carefully selected phrases to
include and exclude in each of our lessons to align with developing a growth mindset. Mistakes
and errors were often praised and encouraged to be openly discussed and used as a teaching
opportunity. Questions and examples were encouraged to be completed using more than one
method leading to discussions on the similarities and differences between the methods and
strategies. Less emphasis was placed on the correct answer and in some cases, any answer at all.
Importance was placed on the strategies, critical thinking skills, and logical reasoning used to get
to the answer. Corrections on assessments were expected to be completed regularly and students
were praised for hard work and not being smart or getting the correct answer.

Upholding Aurora’s philosophy of a traditional school and mission to “provide an orderly and

structured environment, with properly sequenced teacher—directed instruction and strong


http://www.youcubed.org/
http://www.mathfair.com/
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home/school partnerships, where average children can excel in an academically oriented
program,” students continued to receive lessons following a direct instruction model. However,
the presentation and introduction of lessons were more inquiry-based. Students engaged in
lessons that did not only have formulas and steps presented to them, but a problem was presented
and through effective questioning technique, students collectively determined the formula and

steps needed to complete the problem at hand.

At the completion of all six lessons, students completed a post-survey on their mathematical
beliefs and attitudes about mathematics in the classroom and everyday life, comprised of the
same questions from the pre-survey prior to the additions in the classroom learning environment.
Quantitative and qualitative responses will be analyzed to determine if a correlation may exist
after the implementation of growth mindset in the classroom with regards to students’ attitudes
and emotional engagement with mathematics. Quantitative comparisons between previous
years’ Canadian Tests of Basic Skills (CTBS) and Gauss and Pascal Contests results will be
made to determine if exposure to mathematical growth mindset activities affect students’

understanding and academic achievement in mathematics.

Data

Cohort 1: 2016-2017 Grade 5 students, 2017-2018 Grade 6 students
Cohort 2: 2016-2017 Grade 6 students, 2017-2018 Grade 7 students
Cohort 3: 2016-2017 Grade 7 students, 2017-2018 Grade 8 students

Cohort 4: 2016-2017 Grade 8 students, 2017-2018 Grade 9 students
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The Department of Mathematics at the University of Waterloo develops and administers many
internationally recognized contests to help to inspire the next generation of students to develop
an interest in and love for mathematics and computer science. Aurora’s Grade 7 and 8 students
participate in the Gauss contest every May and Grade 9 students participate in the Pascal contest
every February. Each contest contains three parts with increasing levels of difficulty and
students need to also strategically plan if they wish to leave questions unanswered. There are ten
questions in part A worth five points each, 10 questions in part B worth six points each and five
questions in part C worth eight points each, for a total possible 150 points. Incorrect answers are
not penalized, but students may receive two points for all unanswered questions, up to a

maximum of 20 points.

Cohort 3 had 93 participants who wrote both the Grade 7 and 8 Gauss contest. There appears to
be an improvement in the results in Grade 8 following changes in the classroom environment and
exposure to mathematical growth mindset activities. No student in Grade 8 scored lower than 61
points and more students scored above 91 points. Although there was a slight decrease in
students scoring between 61 and 90 points, there was an increase in number of students scoring

above 91 points (see Table 1).

Cohort 4 acted similar to a control group as the students were not exposed to mathematical
growth mindset activities during the 2017-2018 school year as the other cohorts. 66 students
participated in the Gauss contest and 60 students participated in the Pascal contest. Results did
not vary much between the score ranges as both years, three students scored below 60 points. A

notable difference is that one student scored above 121 points in Grade 9 and fewer students
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scored within the range of 76 and 90 points the same year. Overall, there were no significant

differences between the contest scores in cohort 4 (see Table 1).

Table 1: Gauss Contest Results

Cohort 3 Cohort 4
Score Grade 7 Grade 8 Grade 8 Grade 9
136-150
121-135 2 3 1
106-120 21 28 5 3
91-105 22 27 16 17
76-90 27 23 29 22
61-75 14 12 13 14
<60 7 3 3

Students participate in Canadian Tests of Basic Skills every May. Students are required to
answer questions in four domains in mathematics: Math Concepts and Estimations, Math
Problem Solving and Data Interpretation, and Math Computation. The CTBS tests are
standardized, and allow students to be compared to their peers across Canada, not just within
AACS. The grade equivalent score (GE) indicates students’ grade level in basic skills. This
does not indicate an appropriate grade placement. Since AACS students often score above their

typical GE, we have also reported the average points above the expected GE.

On the Canadian Tests of Basic Skills (see Table 2), Cohort 1 included participants who wrote
the CTBS test in grades 5 and 6. There was a small improvement following the implementation

of the growth mindset activities. Cohort 2 shows no increase or decrease in points above the
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grade equivalent from grade 6 to 7. Cohort 3 wrote the CTBS test in grade 7, then again in grade
8. Cohort 3 had the greatest decline in points above the grade equivalent, declining from 4.5 to
4.0. Cohort 4 also exhibited a decline in the points above GE, though less significant than cohort

3.

Table 2: Canadian Tests of Basic Skills Results, Mathematics

Cohort 1 Cohort 2 Cohort 3 Cohort 4
Year Grade | Grade | Grade | Grade | Grade | Grade | Grade | Grade
5 6 6 7 7 8 8 9
Average 9.4 10.5 11.3 12.3 12.3 12.8 12.6 13.4
GE
Points 3.6 3.7 4.5 4.5 4.5 4.0 3.8 3.6
above
expected
GE

Math Attitudes & Belief Surveys Pre & Post
Students were given a survey to check attitudes about mathematics prior to the implementation
of growth mindset in the classroom. They were given the same survey at the end of the school

year, in June after implementation of growth mindset in the classroom.
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Table 3: Mathematics Attitudes and Belief Survey, I can learn mathematics at the highest
levels.

| can learn math to the highest levels.

100% Bl Pre-Survey
Post Survey
75%

50%

25%

0% .
Strongly Disagree Disagree Agree Strongly Agree

Table 4: Mathematics Attitudes and Belief Survey, I am okay with making mistakes.

| am okay with making mistakes

100 B Pre-Survey

Post Survey

75

50
25
;. . I

Strongly Disagree Disagree Agree Strongly Agree

| am okay with making mistakes.
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Table 5: Mathematics Attitudes and Belief Survey, I try to ask questions in math.

| try to ask questions in math

100 B Pre-Survey
Post Survey
75
50

25

0 . .

Strongly Disagree Disagree Agree Strongly Agree

1 try to ask questions in math

Table 6: Mathematics Attitudes and Belief Survey, I believe creativity is a part of math.

| believe creativity is a part of math

100 B Pre-Survey

Post Survey
75

50

25

m= B

Strongly Disagree Disagree Agree Strongly Agree
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Table 7: Mathematics Attitudes and Belief Survey, I can communicate/describe my ideas in
math.

| can communicate/describe my ideas in math

100% W Pre-Survey

Post Survey
75%
50%
25% I I
0% _— .

Strongly Disagree Disagree Agree Strongly Agree

| can communicate/describe my ideas in math

Table 8: Mathematics Attitudes and Belief Survey, I believe learning is more important
than being right all the time in math.

| believe learning is more important than being right all the time

in math
100 B Pre-Survey
Post Survey
75
50
25
N =

Strongly Disagree Disagree Agree Strongly Agree
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Table 9: Mathematics Attitudes and Belief Survey, I believe that understanding math
deeply is more important than being fast.

| believe that understanding math deeply is more important
than being fast.

100 [ Pre-Survey
[ Post Survey
75

50

25

Strongly Disagree Disagree Agree Strongly Agree

| believe that understanding math deeply is more important than being fast.

Table 10: Mathematics Attitudes and Belief Survey, I am a good Problem Solver.
Pre Survey Post Survey

@ Agree alot

@ Agree alot
® Agree ® Agree
@ Agree a little © Agree a little
@ Disagree a little @ Disagree a little
— @ Disagree @ Disagree
@ Disagree a lot ® Disagree a lot

Table 11: Mathematics Attitudes and Belief Survey, I don’t have to be fast to be good at
math.
Pre Survey Post Survey

16
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@ Agree alot

® Agree

© Agree a littlle
@ Disagree a little
@ Disagree

@ Disagree a lot

Table 12: Mathematics Attitudes and Belief Survey, Math is about seeing patterns.
Post Survey

Pre Survey

® Agree a lot
® Agree

@ Agree a little
® Disagree a little
Di
40.9% ® Disagree

® Disagree a lot

@ Agree alot

® Agree

© Agree a little
@ Disagree a little
@ Disagree

@ Disagree a lot

@ Agree a lot

® Agree

O Agree a little
@ Disagree a littlle
@ Disagree

@ Disagree a lot

17

Table 13: Mathematics Attitudes and Belief Survey, People are either good in math or they

are not.
Pre Survey

@ Agree a lot

® Agree

© Agree a little
@ Disagree a little
@ Disagree

w @ Disagres a lot

Post Survey

@ Agree alot

@ Agree

© Agree a little
@ Disagree a little
@ Disagree

@ Disagree alot

Table 14: Mathematics Attitudes and Belief Survey, I can learn math.

Pre Survey

Post Survey
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@ Agree alot @ Agree alot
® Agree ® Agree
©® Agree a little

® Agree a little
@ Disagree a little / @ Disagree a little
Disagree
@ Disagree 4‘\ L g
® Disagree a lot ® Disagree a lot

Table 15: Mathematics Attitudes and Belief Survey, I am good in math.
Pre Survey Post Survey

@ Agree a lot @ Agree a lot

® Agree 28.4% @ Agree

©® Agree alittle / @ Agree alittle
@ Disagree a little / @ Disagree  little
@ Disagree ‘ @ Disagree

@ Disagree a lot v @ Disagree a lot

Table 16: Mathematics Attitudes and Belief Survey, Math is hard.
Pre Survey Post Survey

® Agree a lot @ Agree alot

® Agree q» ® Agree

@ Agree a little O Agree a little
@ Disagree a little ﬂ @ Disagree a little
@ Disagree @ Disagree

@ Disagree a lot @ Disagree a lot

Table 17: Mathematics Attitudes and Belief Survey, If I keep working hard at math, I will
do great.
Pre Survey Post Survey
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® Agree alot
® Agree

Agree a little
@ Disagree a little
@ Disagree
@ Disagree a lot

® Agree a lot
® Agree

Agree a little
@ Disagree a little
@ Disagree
@ Disagree a lot

Table 18: Mathematics Attitudes and Belief Survey When asked what they thought about
Mathematics before grade seven, compared to the end of grade seven (2017-2018) students

provided the following responses.

Before

After

I thought math was hard. Ididn’t
like...anything that had to do with formulas.

Math is alright, like decimals, tiles and grids.

I didn’t think of math as that interesting.

Now I think of math as formulas and
creativity. You are not good at math if you
are just faster.

Last year I thought math was depressing...it
made me stressed out.

It is more relaxing than last year...more useful
when I grow up.

I felt kind of ... well ... stupid.

But now I feel kind of smarter because I
started understanding more. It made me feel
better to watch the Jo Boaler course because it
showed me you didn’t have to be fast to be
good at math.

Confusing.

When you get the basics down, it is easier.

Depressed - too much to memorise.

Fascinated.

Visual ways to represent numbers to they
make more sense.

I thought math was really hard and confusing,

Math is life...it’s everywhere.

...thought people were just born with math
intelligence.

...when you realise: I can do this!

...only about memorising.

I think of different ways of looking at things.

...mainly memorisation.

Mrs. Laffin helped me learn there are many
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ways to do things...more about understanding,
not just memorising.

I’d rather not go to math class...either smart or
not smart in math.

I understand how it relates to our world today.

It was always hard for me.

...still struggling as a learner...but I think I can
get better.

Math is boring and too repetitive.

Now math is about patterns.

...thought it was all about memorising
numbers and formulas.

...and now I realise it is more about being
creative.

I didn’t like math.

...not necessarily my favourite subject...but
she’s changed my attitude.

...used to be very hard and challenging.

Now I actually understand it.

I could relate them to real life problems,

Math stood up for: Mental Abuse To Humans.

Math is really important.

Making mistakes makes your brain grow.

Everyone’s a math person.

Math sucked.

Math is fun.

Research Outcomes & Findings

Teachers sought to determine if an increased exposure to the growth mindset would improve

students’ attitudes toward mathematics. In addition, teachers hoped to determine whether or not

holding a growth mindset could be a good predictor of academic performance.

While Cohort 3 did exhibit some improvement in their results on the Gauss contest results,

Cohort 4 did not (see Table 1). When results of the Canadian Tests of Basics Skills results are

examined, we see a small improvement in Cohort 1. Cohort 2 shows no increase or decrease in
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points above the grade equivalent. Cohorts 3 and 4 both display a declining number of points
above the expected grade equivalent. Cohort 3 had the greatest decline in points above the grade
equivalent (see Table 2). It is possible that these declines are due to an increase in the difficulty

of the material learned in the higher grades.

Based on the data in Tables 1 and 2, the changes to the classroom environment and increased
exposure to mathematical growth mindset activities are not good predictors of improved

academic performance.

Though the adoption of a growth mindset in our classrooms did not result in improved academic
performance overall, we did expect it to improve students attitudes and beliefs about

mathematics. Our survey produced surprising results.

Our research found that students did not report improved attitudes and beliefs about mathematics
on our survey. In general, students’ attitudes and beliefs were positive prior to beginning the
implementation of the growth mindset. There was no significant change in measured attitudes.

In some cases, attitudes and beliefs became less positive at the end of the implementation period.

The most noticeable and significant changes came when students were allowed to communicate
how they felt about mathematics in their own words, as seen in Table 18. Much of the language
used to describe mathematics early on centers around memorization. The language used at the
beginning of the study was mostly negative in tone. Later, students’ responses to the question,

“what do you think about mathematics?” became more varied and more positive in tone. While
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students did not report improved attitudes towards mathematics in our survey, the responses to
the question, “what do you think about mathematics?”” do suggest that students are more open to

adopting a positive attitude with regard to mathematics.

These results raise some important questions. Did we really use a growth mindset, or did we fall
victim to a false growth mindset? Would implementation over a longer period of time make a
significant difference? Do our students already have excellent attitudes towards mathematics,

and what have we done to foster those positive attitudes?

Key Learnings

Our study did not confirm that an increased exposure to the growth mindset would improve
students’ attitudes toward mathematics. Although our implementation of growth mindset
activities and increase in growth mindset language did not yield the results we predicted, we did

gain some valuable insights into our own teaching practices.

In looking at the data in Tables 1 - 18, we do not see large fluctuations in data. Some changes are
to be expected as the school year proceeds. Students may have become inspired, so were excited
to respond that mathematics do require creativity. Some students may have been experiencing
fatigue at the end of the year, so responded more negatively than earlier in the year. Some
students may not have felt that any of the available responses in the survey tool matched their
ideas about mathematics, thus choosing to respond more eloquently when given the opportunity
to use their own words. On both the Gauss test and the CTBS tests we did not see any

significant changes. Generally, the pattern of data remained similar from beginning to end.
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Our data does not suggest that implementation of growth mindset activities and language failed,
rather it suggests that teachers may have already been employing the growth mindset without
knowing it. Consider Tables 3 - 9: in every case, over 77% of the students chose positive

responses to survey questions about their attitudes toward mathematics.

What’s Next?

Although the results from our research may not have aligned with other studies suggesting that
an increased exposure to growth mindset would improve students’ attitudes toward mathematics,
there may have been various other factors that affected our results. The concept of helping
students develop a growth mindset remains a strong idea in education and as teachers, we need to
always evaluate our resources and materials before introducing them into our classrooms. By
doing our due diligence, we can be sure we are doing our best and providing the best education

we can to our students.

Some activities and changes practiced and learned throughout the research will continue in our
classrooms as they have led to more positive behaviour and participation observed by teachers.
Positive language used in the classroom, such as: praising work and not effort, emphasizing
mistakes and encouraging them, have provided key learning opportunities for students. Perhaps
with more emphasis on growth mindset over a prolonged period of time with the current cohorts,
students may develop a more distinct improvement in their attitudes toward mathematics in the

future.
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Supporting Documents

Appendix A

I Believe...I Can - Math Attitudes & Beliefs Pre- and Post Survey

I Believe...I Can - Math Attitudes & Beliefs Survey 2017-2018

What is your first name?

Timestamp
What is your last name? What is your homeroom?

For the following, choose the best e [ can learn math to the highest levels.
description: e [ am okay with making mistakes.
' e [try to ask questions in math.
Dii:;f fely Disagree e [ believe creativity is part of math.
Agree e [ can communicate/describe my ideas in math.
Strongly Agree e [ believe learning is more important than being
right all the time in math.
e [ believe that understanding math deeply is more
important than being fast.
Please answer the following questions | @ [ am a good problem solver.
using the values below: e [ don't have to be fast to be good in math.
e Math is about seeing patterns.
1 —Agree a lot e People are either good in math or not.
2 —Agree e [ can learn math.
3 —Agree a little e [am good in math.
4 —Disagree a little e Math is hard.
5 —Disagree e If I keep working at math, I will do great.
6 —Disagree a lot e Tell me 3 things I should know as a teacher about

you as a student in my classroom.

Appendix B

Math Survey for Action Research Pre- and Post Survey

Math Survey
Timestamp  Email address
Questions answered in the students’ | ® What is math?
own words. e What is "doing math?"
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What is the most important part of math?
What does it mean to be a mathematical thinker?

What does math teach you?

Do you (not your parents) use math or

mathematical thinking in your life? If yes, how?
e [s the answer the most important part? If no, what

is?

e Choose the one that reminds you most of math:
Continuum from I to 5:
1) Math can be done in my own way. (You can solve in more than one way). It can be
creative.
5)  Math can only be done one way. You must always do the correct procedure.

True  False e | am allowed to be creative in math.

Strongly Agree e [ feel great about math!
Agree
Middle-ish
Disagree
Strongly disagree
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