First step in learning math is getting over the anxiety

Mathematician John Mighton swears anyone can do math and even like it if they are taught properly. We tested his theory.


Being good at math doesn't mean doing it fast and in your head, Andrea Gordon learned. 

By: Andrea Gordon Feature Writer, Published on Fri Oct 11 2013 

Here’s the equation that best sums up my personal history with math: me + numbers = anxiety. On second thought, make that anxiety squared.

Our rocky relationship goes back more than four decades to long division in Grade 4. It ends with a mark of 57 in my final term of high school. Other than balancing the chequebook, counting heads on my children’s field trips and tripling recipes, I’ve done my best to avoid math ever since.

Far easier to give up and rationalize that I simply don’t have “a math brain.” I have a reading-and-writing brain: pass me the crossword, you can have the Sudoku.

John Mighton doesn’t buy it, though. The Toronto mathematician, playwright and titan of tutoring has no tolerance for negative math talk or the notion that the world is divided into two groups: those who can do math and those who can’t.
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The founder of Jump Math, a non-profit that designs programs and resources to help teachers, students and parents, says almost everyone can master math up to the high school level if they are taught properly. Subtract the despair, multiply the delight and you will get more successful learners, says Mighton, whose Jump approach is used by 100,000 kids in school boards across the country.

Success is a big concern these days. Recent EQAO results showed only 57 per cent of Grade 6 students in Ontario met the provincial standard in 2012-13 and math skills have declined over the past five years among children in Grades 3 and 6.

And an international report on adult skills released this week by the Organisation of Economic Co-operation and Development found numeracy among Canadian adults was below average compared with 24 other countries. 

Math suffers from disastrous PR, argues mathematician Manil Suri in a recent New York Times essay. While it’s key to the way we understand the universe, it is rarely portrayed as intriguing or playful, he writes. “Hanging thickly over everything is the gloom of math anxiety.” No wonder kids get scared off.

But Mighton believes that in a couple of sessions of “guided discovery,” he can help anyone glimpse the fun and beauty of math. The Star decided to take him up on that challenge, and enlisted me. 

DIVIDE AND CONQUER

When a student flounders, Mighton takes them back to where they first got lost. 

“All math can be reduced to extraordinarily simple steps. Strengthening those steps one by one is the equivalent of building scaffolding,” he says.

Miss one, and it’s hard to move on. Anxiety sets in and compounds the further you go. 

We began with multiplication — where I was all those years ago before things started to go off the rails. Back then, it was all about repetition and drills. I learned by rote, that didn’t mean I understood.

Mighton draws a quick chart using multiples of 3, making three columns across and three down. What patterns do I see? Looking down the vertical columns — 03, 12, 21 — the left digits all increase by one and the right digits decrease. He charts multiples of 9 and asks me to spot more patterns. Same thing. Ahhh. For the first time, I can visualize connections and patterns that would have made all those weeks of memorizing a whole lot easier. 

Kids love the consistency and predictability of those discoveries, says Mighton. And as they explore, those times tables solidify without them even realizing it. He taught one struggling child how to double large numbers by doubling each digit. Before long, the boy had conquered the two times table.

Today’s math puts emphasis on children “discovering” these kinds of links, but Mighton says effective learning is a balance of discovery, strategies and memorizing. 

Next we head to the deep end — long division. I eventually mastered the process all those years ago, but would never be able to explain how it works. It was the start of my secret identity as a math fraud — a B or C student who got by on memory, but never really “got it.”

If there’s one thing Mighton can’t bear, it’s people saying they don’t understand. He was going to make sure that for once in my life I grasped what it was to “bring down” a number. We start with three friends who want to share a windfall of 72 cents, in the form of seven dimes and two pennies. 

“If you can’t draw a picture, you don’t know what you’re doing,” he says. I get to work drawing three circles (the buddies) and start adding dimes to each one. There is one dime left over, plus the two pennies. Now we have to lump them together into one unit, so I convert them into 12 pennies. 

Many of us were taught to call this “bringing down.” Plenty of people, including me, can’t explain why — that we are simply converting the leftovers so they are all the same and then dividing them again. How easy was that? My three friends only get 24 cents each but I feel like celebrating.

As we will do with every exercise over the two sessions, I practice, Mighton gives instant feedback and then he ups the ante. Who knew that math would give my art skills a workout? Contrary to my long-held belief that being good at math means doing it fast and in one’s head, Mighton urges me to take my time and use pictures. 

“I want you to be able to draw it first so you see why it works.”

We move on to dividing fractions. Six divided by half. I plot out six on a line, divide each space two and count out the 12 halves. Then we do the same for thirds. The formula for dividing fractions is to invert and multiply. This diagram shows why this works.

IT’S NOT MAGIC

You need strategies to be a math problem-solver. Mine are not good ones. In response to a math question, they usually amount to 1) freezing in panic followed by 2) a wild guess.

“You don’t believe you can do it, so why would you try,” reasons Mighton. 

You know those exam dreams that plague us in adulthood? Well, mine are always about this kind of math. Unfamiliar questions. Pounding heart. No idea where to begin.

But kids who are problem-solvers look for a way in. They have a tool box of strategies and they keep trying them.

“It’s not magic,” Mighton says. “It is perseverance.”

One trick is to test your hypothesis on a smaller problem. Take the kids lining up to see Harry Potter. Ryan is 159th in the queue and Ava is 257th. How many people are between them? Sounds suspiciously easy to me — just subtract 159 from 257, right? A common answer, but a wrong one.

Back to the drawing board. I draw five circles and number them. Then I count the ones between 1 and 5 and guess what? The answer is not the same as 5 minus 1. I need to think about who is between Ryan and Ava and exclude both of them from the equation.

Now I’m ready to apply some problem-solving skills to Grade 6 probability.

Two kids are playing rock, paper, scissors. What’s the probability they will both make the same signs? I list all possible combinations, in an alphabetical and orderly list. Then count the ones that are the same: rock/rock, paper/paper, scissors/scissors. Three out of the nine. One-third probability. Practise, repeat, solve a harder question.

This would have been handy to know about a decade ago. Picture the scene: A dining room table, a winter’s night and a 10-year-old having a fit at homework time. In the beginning, I was a decent enough math mother. I even taught my kids to count in French. We found geometrical shapes in the kitchen cupboard and I cheered as they made bar graphs in Grade 3 to show family members’ favourite sports. 

Then we entered the period of tears and tutors.

You try like hell not to pass your anxieties on to your kids. But being cheerful can only take you so far — until the day your teenager emerges from an algebra exam and declares “they really crossed the line as soon as they brought the alphabet into math.”

TOWN A AND TOWN B

Town A has 36 kids. There are four girls for every five boys or a ratio 4:5. Town B has 45 kids. Forty per cent are girls. Which town has more girls?

I seize up at this Grade 6 level question. Then start multiplying things madly to hide the fact that I don’t have a clue where to start.

“You have a reflex like everybody else who’s nervous about math,” says Mighton. “People just want to get the answer. You want to get it over with and you start guessing.”

Somehow it’s comforting to hear I’m in good company. Mighton says these reactions are often rooted in “academic hierarchies” that develop early in school when kids start comparing themselves to peers and concluding they are smart or less than capable in certain subjects.

We tackle one part at a time. First, I draw groups of four girls and five boys until reaching Town A’s population of 36. They count out to 16 girls and 20 boys, in other words a girl-boy ratio of 4:5.

How do we express this as a fraction? Uh-oh. 

I make the same mistake as many others: scrawl 4/5 even though I know it can’t be right.

Take your time, he says. Go back to the drawing. He reminds me I already have the tools, I just have to slow down and use them.

“When you are taking a fraction of something, you are cutting the whole into groups. You want to absolutely understand that, not do it in a rote way.”

The whole in this case is the total number of children. The girls represent 4 of every 9 or 4/9. The boys are 5/9. Mighton gives me a list of problems so I can practise identifying which number is the whole and which are the parts, just like he would do with Grade 6 kids.

For Town B, we apply the same principals until we arrive at the answer for the original question. Town B has more girls than Town A — 18 according to my drawings. 

Basics like this build confidence, which I quickly realize is key. Lack of confidence distorted my recollections of math and my attitude. Old report cards show my marks weren’t as grim as I remember. But underneath, I was convinced I didn’t get it, and couldn’t do it — an attitude that closes doors, shapes career choices.

Mighton, 55, knows that. He was an average student through high school who dropped math after almost flunking calculus in his first year of university. Fifteen years later, he started tutoring young kids to supplement his income as a playwright. A fascination with teaching led him back to University of Toronto where he earned his PhD in math. 

Still, doubt lurked in the background. On the rare occasion he didn’t do well, “I always thought I should drop out.” That defeatist attitude, he says, is deeply ingrained in the way we see math.

Today Mighton occasionally teaches at U of T and is a fellow in the Fields Institute for Research in the Mathematical Sciences.

I would like to say that I’ve now morphed into a math person. But that’s a tall order after just two sessions. 

The truth is my head starts spinning when I look at the pages of x and y we covered in algebra, even though it seemed to make sense at the time. 

Algebra is all about making each side of the equation equal, says Mighton. “The way you understand algebra is abbreviate and expand.”

I can handle solving x - 2 = 7. But once we start adding brackets, I begin to quiver. 

Also lost in the fog are the pages where I learned to express the same numerical problem in equation, graph and table form — an ability that is at the heart of high school math and which I am at least starting to grasp and appreciate. But I’m not going near that graph with the inverted parabola.

Mighton had predicted this.

“Don’t be surprised if you forget things quickly,” he wrote in an email following our second lesson. “We covered a lot of ground. In math you have to practise a lot to keep from forgetting. But the second time you learn something you master it more quickly.”

Alone at my desk, I pull out one of our variations on Town A and Town B and read the question. The answer does not appear before me like a vision, but I don’t go blank and give up either. Mighton taught me there’s always a way in.

I take a breath and start by identifying the whole and the parts. Maybe it isn’t going to be fast and easy, but I know a few things now I didn’t believe earlier: it isn’t impossible and I have all the information I need right in front of me. 

Even more important, I’ve done it before. So surely I can do it again. 

Jump Math has Free downloadable teaching guides at jumpmath.org

