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Slide 2
“Thank you for joining us today, before we get started let’s do a quick sound check. If you can hear me loud and clear please type this in the question/chat box”
Welcome to the Math Discourse Webinar, I’m Monisha Karnani - STEM Management Analyst, Mathematics at OSSE. I’ve been a math teacher, and have spent the past 10 years working as a teacher educator.
Tell them to type questions in the chat or question box, both are the same thing for audience (as the presenter, I have 2 separate functions: chat box to send messages to other presenters, or to entire audience, and question box where you see audience questions and can respond individually). During interactive portions of this webinar, I will invite participants to verbally share their responses, and to volunteer, you can raise your hand by using the raise hand icon and speaking into your computer.
I’ll do my best, throughout the webinar to answer questions as they arise, and if I can’t address them during webinar, I will stay on the line for a few minutes at the end of the session, or follow up with individuals via email.
The recording of this webinar and a copy of the slides and any handouts will be posted on the OSSE website within the next week
Tell them to expect the survey via email tomorrow.
Explain how many PLUs they will get, and requirements to get them (attend full webinar, take survey within deadline.) PLUs usually take 10 days from completion of survey.




Am I math anxious? 



“Perhaps teachers who are aware of their 
own negative attitudes and their sources of 
mathematics anxiety seek ways to provide 

students with a different mathematics 
environment, and unaware teachers simply 

perpetuate mathematics anxiety.” 
  

Source: Geist, E. (2011). The anti-anxiety curriculum: Combating math anxiety 
in the classroom.  Journal of Curriculum and Instruction 5(2),  27-44. 
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Think of yourself as a learner, first.  
 

 

 

 

As I read a series of prompts, think about where you fall on this 
scale. Be honest with yourself.  

Self Reflection 

Presenter
Presentation Notes
I am not math person
I have experienced math anxiety as a student
I have experienced math anxiety in my professional life
I have been told I am good at math
One or both of my parents is not a math person
When it’s time for a math test, I feel overcome with panic
I prefer to work on math collaboratively than alone
Math problems that don’t have one right answer are stressful
Learning the why behind the rule is exciting
It stresses me out to not know the answer to a math problem
I regularly avoid situations in which I have to use math
I enjoy learning real world applications of math
Boys are wired to be better at math than girls
Some people are innately better at math than others
I enjoy the challenge of a puzzle
I contribute less in groups when the topic is math
Math is stressful 
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Self Reflection 
• I have been told I am not good at math 
• One or both of my parents is not a math person 
• When it’s time for a math test, I feel overcome with panic 
• I prefer to work on math alone than in groups of my peers 
• I tend to zone out when the topic of discussion is math 
• Math problems that don’t have one right answer are stressful 
• I feel uneasy when asked to explain my solution to a math problem 
• When asked to do a math problem, I sometimes draw a blank 
• It stresses me out to not know the answer to a math problem 
• I am uncomfortable asking for help on math problems 
• I regularly avoid situations in which I have to use math 
• Boys are wired to be better at math than girls 
• Some people are innately better at math than others 
• I contribute less in groups when the topic is math 
• Math is stressful  
• I have experienced math anxiety as a student 
• I have experienced math anxiety in my professional life 
• I am not a math person 

Presenter
Presentation Notes
Note: These come in one at a time, dimming to gray so that only the new line is in red.
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Math Anxiety is Learned 

Presenter
Presentation Notes
If you have math anxiety – that’s OK! Even the most accomplished mathematicians and college level professors sometimes experience symptoms related to math anxiety.

Math anxiety is a learned behavior. 

It can be unlearned.





“Anecdotally, most of us can recall a time when we 
overheard a friend, colleague, or family member talk 

about his dislike for math or how she is ‘not a numbers 
person.’ This is a notable contrast to reading; few people 

cheerfully volunteer that they just aren’t very good 
readers. It seems socially acceptable to be anxious about 

math.” 
 

Source: 
https://hpl.uchicago.edu/sites/hpl.uchicago.edu/files/uploads/American%20Educator,%

202014.pdf 

Presenter
Presentation Notes
“The fact is that mathematics has a tarnished reputation in our society. It is commonly accepted that math is difficult, obscure, and of interest only to “certain people,” i.e., nerds and geeks – not a flattering characterization.”
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Shifting Your Thinking 

“I am not a 
MATH 

person” 

Presenter
Presentation Notes
First, this is wrong. You are a math person because you are human. All humans do math. All humans do art and music, and build things and cry, and laugh. It’s what makes us human. Second, you are going to be a teacher. You are going to have an enormous impact on young students. If you even think that you don’t like math, these students will pick up on your dislike and also not like math.

Challenge: Remove “I’m not a math person” from your vocabulary. Replace it with “I’m math curious.” 

Discuss strategies for them to get over their math anxiety.



“…math anxiety can become a 
generational problem, with adults [who 
are] uncomfortable with math passing 

negative feelings on to their children or 
students.” 

  
Source: http://www.washingtonpost.com/national/researchers-say-math-

anxiety-starts-young/2011/05/16/AG3YqxEH_story_1.html 



What is Math Anxiety? 
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Math Anxiety 
[math ang-zahy-i-tee] 
noun 
1. A feeling of intense frustration or helplessness about one's 

ability to do math which can subsequently interfere with 
performance 

2. An extreme emotional and/or physical reaction to a very 
negative attitude toward math 

Definition 

Presenter
Presentation Notes
People who feel tension, apprehension, and/or fear of situations involving math are said to have math anxiety
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• Bad math experiences 

• Math-phobic parents and/or teachers 

• Fear of embarrassment 

• High expectations of self 

• Underdeveloped basic math skills 

• Timed tests 

 

What causes math anxiety? 

Presenter
Presentation Notes
Math anxiety is usually linked to a negative math experience from a person's past. This could be being punished by a parent or teacher for failing to master a mathematical concept or being embarrassed in front of a sibling or group of peers when failing to correctly complete a math problem. To a parent, this could have been the smallest or silliest mistake, but it very well could have left an impression on the student if made to feel ashamed or embarrassed.
Timed tests and the risk of public embarrassment are two contributing factors of math anxiety. Even if a student has no problems completing their work at home, they could temporarily forget the needed math concepts in the middle of a major test. Since the outcome of tests usually affects a student's overall math grade, the negative results of math anxiety reinforce their feeling of inadequacy, thus creating a cycle of anxiety and failure

http://mathandreadinghelp.org/articles/Symptoms_and_causes_of_math_anxiety.html



“Three practices that are a regular part of 
the traditional mathematics classroom and 
cause great anxiety in many students are 
imposed authority, public exposure and 

time deadlines.” 
  

Source: http://www.mathgoodies.com/articles/math_anxiety.html 
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• Panic 
• Paranoia 
• Passive Behavior 
• Avoidance 
• Lack of 

confidence 
 

• Nerves 
• Nausea 
• Hopelessness 
• Mind going 

“blank” 

Symptoms of math anxiety 

Presenter
Presentation Notes

Panic: The student or adult has a feeling of helplessness that will not go away. It feels like a wave of terror has washed over their body.
Paranoia: The student or adult thinks they are the only person ot capable of completing the math, even if it is a very complicated math such as calculus.
Passive Behavior: The student or adult decides they will never understand or be comfortable with math, so they actively decide they will do nothing about their problem.
Lack of Confidence: The student or adult anticipate the feeling of helplessness and expect to never know the answer to the problem. They also second guess their math work. They rely on other people in their life to help them complete math functions such as balancing their checkbook.
l



“Using brain scans, scholars determined 
that the brain areas active when highly 

math-anxious people prepare to do math 
overlap with the same brain areas that 

register the threat of bodily harm—and in 
some cases, physical pain.” 

  
Source: http://news.uchicago.edu/article/2012/10/31/when-people-worry-

about-math-brain-feels-pain 

Presenter
Presentation Notes
Mathematics anxiety can prompt a response in the brain similar to when a person experiences physical pain, according to research out of the University of Chicago.
 
https://psychcentral.com/news/2012/03/22/math-anxiety-has-neurological-basis/36358.html

In a study out of Stanford University School of Medicine researchers determined that anxiety elicited when confronted with math problems is a biological event similar to other forms of anxiety.

Investigators performed a series of brain scans while second- and third-grade students did addition and subtraction. They discovered that those who feel panicky about doing math had increased activity in brain regions associated with fear, which caused decreased activity in parts of the brain involved in problem-solving.

“The same part of the brain that responds to fearful situations, such as seeing a spider or snake, also shows a heightened response in children with high math anxiety,” said Vinod Menon, Ph.D.

Menon noted that it is possible for someone to be good at math, but still suffer from math anxiety. However, over time, people with math anxiety tend to avoid advanced classes, leaving them with deficient math skills and limiting their career options.
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The cycle of math anxiety 

Presenter
Presentation Notes
Self-fulfilling prophecy
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Consequences of Math Anxiety  
 
 

Limited career options 
• According to data from the General Accountability Office, the number of students in 

the United States pursuing STEM-degrees declined from 32% during the 1994-1995 
academic year to 27% in the 2003-04 academic year. This avoidance of mathematical 
skill also limits the country's employee resources in science and technology.  

Financial Implications 
• Math anxiety might affect people's choices of investment options. Additionally, reports 

have indicated that 58% of American adults do not have the knowledge to calculate a 
tip for their waiter when out to eat, 71% cannot calculate miles per gallon, and 78% do 
not know how to calculate the interest paid on a loan. 

Inability to accurately decipher statistics 
• People with math anxiety were less likely to understand statistics about the apparent 

risks of genetically modified food, for instance; by the same token, it’s easy to see how 
it could lead to a serious misunderstanding of real dangers like smoking or over-eating. 

Suboptimal everyday decisions 
• Linked to quick decisions, low confidence, and a tendency to rely on gut feelings rather 

than careful consideration.  

Presenter
Presentation Notes
Math anxiety affects about 50 percent of the U.S. population

Whereas several studies have investigated the effects of math anxiety in academic contexts, the impact of math anxiety on everyday life might be linked to suboptimal everyday decisions. In general, people who perform well on this test tend to make more advantageous choices and better decisions. For example, they prefer larger rewards which are available after a delay over smaller, immediately available rewards. They are also less influenced by their personal beliefs when they evaluate arguments, and they are also able to choose better options in a gambling task. 

How Math Anxiety Affects Everyday Life
Math anxiety is linked to quick decisions, low confidence, and a tendency to give incorrect responses to math-involved problems. Given earlier findings that showed a close link between cognitive reflection, unbiased decisions and rationality, these results suggest that math anxiety might be negatively related to individuals' ability to make advantageous choices and good decisions. 

For example, math anxiety might affect people's choices of investment options or it might have a negative impact on patients' ability to choose the best treatment in a healthcare context. These results also suggest that the negative consequences of math anxiety cannot simply be avoided by opting out of mathematics classes.

https://www.anxiety.org/math-anxiety-could-affect-everyday-decisions

Murnane and Levy (1996) reported about half of 17 year olds cannot perform the math needed for a job at a modern automobile plant (as cited in U.S. Department of Education, 2008). They concluded that without a special talent these late adolescent individuals do not have the skills they need to earn middle-class wages.

Individuals with math anxiety often avoid studies in mathematics and therefore limit their career options (Hembree, 1990). According to data from the General Accountability Office (Ashby, 2006), the number of students in the United States pursuing STEM-related (i.e., science, technology, engineering, and mathematics) degrees has declined from 32% during the 1994-1995 academic year to 27% in the 2003-2004 academic year. This avoidance of mathematical skill also limits the country's employee resources in science and technology (Hembree, 1990). The necessary number of U.S. students for jobs in the STEM fields has been insufficient for decades (U.S. Department of Education, 2008). Therefore, the country has relied on scientists and engineers from abroad; the percentage of this reliance increased from 14% to 22% between 1990 and 2000. This increase occurred across the technology field, and, at the doctoral level, it increased from 24% to 38% (U.S. Department of Education, 2008).




How does math anxiety               
influence my students? 



“Studies have consistently shown that 
elementary education majors have one of 
the highest levels of mathematics anxiety 

on college campuses.” 
  

Source: Geist, E. (2011). The anti-anxiety curriculum: Combating math 
anxiety in the classroom.  Journal of Curriculum and Instruction 5(2),  27-44. 

  

Presenter
Presentation Notes
“Helplessness, insecurity, and inferiority are common manifestations of math anxiety in elementary school pre-service teachers. These feelings of inadequacy often lead to math avoidance. 

Source: http://repositories.tdl.org/ttu-ir/bitstream/handle/2346/19586/31295017220327.pdf?sequence=1&isAllowed=y 
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Math anxious teachers often: 

• Spend more class time devoted to whole class instruction 

• Field fewer student questions during lessons 

• Focus on procedural thinking and algorithms 

• Use more commercially prepared worksheets 

• Focus on the correct solution, not the path 

• Publicly celebrate high performers 

• Avoid hands on experiences and manipulatives 

• Spend less time in the school day on math instruction 

 

How it manifests 

Presenter
Presentation Notes
“Bush (1989) found that math anxious elementary teachers spent a greater amount of class time devoted to whole class instruction and fielded fewer student questions during lessons.”
 
Source: Geist, E. (2011). The anti-anxiety curriculum: Combating math anxiety in the classroom.  Journal of Curriculum and Instruction 5(2),  27-44

“Karp (1991) found that elementary teachers with poor attitudes toward mathematics employed teaching methods that fostered dependency, such as the teacher as the main source of information. Their teaching was more algorithmic, neglected cognitive thought processes and mathematical reasoning, and provided teacher-driven practice and commercially prepared worksheets with practice on algorithms.”
 
Source: Geist, E. (2011). The anti-anxiety curriculum: Combating math anxiety in the classroom.  Journal of Curriculum and Instruction 5(2),  27-44.






Reducing student anxiety 



“[Studies] highlight a need for more 
training for parents and teachers on how 

to conquer their own math fears and avoid 
passing them to children…” 

  
Source: http://www.washingtonpost.com/national/researchers-say-math-

anxiety-starts-young/2011/05/16/AG3YqxEH_story_1.html 
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• Provide students with confidence-building exercises that enable all 
students to succeed 

• Celebrate creative approaches to problems – regardless of the 
solution 

• Normalize mistakes and errors as learning opportunities 
• Utilize real world connections to make the math relevant and 

meaningful 
• Emphasize the importance of perseverance 
• Use scaffolding questions to keep students out of their alarm zone 
• Provide opportunities for meaningful collaboration with peers 
• Incorporate hands on activities and manipulatives to build 

conceptual understanding 
• Vary assessment methods and include authentic assessments 

 
 

 

Practices that Reduce Math Anxiety 



What you’re saying What students might hear 
This is easy, it shouldn’t take 
long 

If it took me a long time, I must 
not be smart enough 

This will be on the test The only reason to learn this is 
for the test 

You’re smart, you can handle it If I’m struggling, then I’m letting 
you down 

You should have learned this last 
year 

If I don’t remember this, I will 
not be successful moving 
forward 

I’m not good at math either It’s okay that I’m not good at 
math 

Language Matters 

25 
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Recognize that your students’ feelings 
toward mathematics are real. Empathize 
with them and teach them strategies to 

navigate their anxiety.  
 

Be patient, caring, and understanding. 

Empathize! 



“Teachers with positive attitudes toward 
math were found to encourage student 

initiative and independence. They 
modeled persistent behaviors and 
presented active demonstrations.” 

  
Source: Geist, E. (2011). The anti-anxiety curriculum: Combating math 

anxiety in the classroom.  Journal of Curriculum and Instruction 5(2),  27-44. 
  



Q&A 
For questions after the webinar, please email Monisha.Karnani@dc.gov 

Presenter
Presentation Notes
Time check! Q&A if time allows. 
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The OSSE Teaching and Learning Team 
offers a wide variety of professional 
development opportunities. 

Ways to stay informed: 

1. LEA Look Forward Weekly Newsletter 
osse.dc.gov/newsroom/newsletters  

2. Teaching and Learning PD Calendar 
osse.dc.gov/publication/2016-17-
school-year-k-12-program-calendar  

3. OSSE Events Calendar  
osse.dc.gov/events   

Professional Development Opportunities 

Presenter
Presentation Notes
Here are some links to keep you informed of professional development opportunities offered by OSSE. By attending this webinar, your email address will also be added to a mailing list so that you can receive notifications of upcoming PDs. 

Mention Needs Assessment Survey (and enter to win a classroom set of whiteboards)

http://osse.dc.gov/newsroom/newsletters
http://osse.dc.gov/publication/2016-17-school-year-k-12-program-calendar
http://osse.dc.gov/publication/2016-17-school-year-k-12-program-calendar
http://www.osse.dc.gov/events


Thank you! 

Please submit any additional questions to  
OSSE via the OSSE Support Tool or to OSSE.tta@dc.gov 

Presenter
Presentation Notes
Thank you for attending this webinar. I hope you found the content engaging and informational. You will receive an electronic survey, this week that must be completed and submitted to receive credit (PLUs) for this session.
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