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Our apologies for sending out the March Turtle Talk eZine twice. We experienced "technical difficulties" with the first version
and so everyone receiving the text copy rather than HTML copy ended up with the old eZine. The problem has been corrected.
Thanks for your understanding.
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Gentle Yet Effective Approach to Math Mistakes
by Josh Rappaport

This article is all about math mistakes:  why students make them, how we can lessen their
emotional 'sting,' and what we can do to help students turn mistakes into positive learning
opportunities.
 
Through my tutoring, I’ve developed a number of strategies that help students view math
mistakes as normal and therefore less stressful. I've also developed ways to help students
learn from their mistakes. I'd like to share these approaches because I think some of you
might find these ideas helpful. At the same time, I'm sure that many of you have developed
great ways to help students deal with mistakes. I'm curious to hear your ideas. Feel free to
share your approaches by commenting on my blog, which you can find here. I like the way
the internet allows us to learn from one another.
 

STRATEGY 1:  "NORMALIZING" By 'normalizing' I mean assuring students that their
math mistakes are normal, typical, therefore nothing to feel ashamed of! “Oh, that’s a really
common mistake,” I’ll say. "Lots of students make the very same mistake." Or, giving it a
slightly different 'twist':  “That’s a totally understandable mistake.” And then I’ll explain why
people make it.

http://www.algebrawizard.com/blog
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ELEMENTARY-LEVEL EXAMPLE:  Take the problem, 82 – 35. When students start this
problem, they subtract in the 1s place. Of course, if students think about this correctly, they
see 2 – 5 and realize they need to 'borrow,' or 're-group.' But some students turn this part
of the problem around, and they see it instead as 5 – 2. As a result, they get an answer of
3 at this stage. I tell students that it’s understandable to look at 2 – 5, re-cast it as 5 – 2,
and mistakenly get 3 as the partial answer. And then I suggest a reason for this flip-flop.
Students get flummoxed by the idea of subtracting a larger number from a smaller one (2 –
5), so their minds flip it, changing it to the more familiar situation of subtracting a smaller
number from a larger one (5 – 2). Once I suggest that this is a possible cause of the
mistake, my students usually relax and either agree this is what they did, or they offer a
different explanation for the mistake. The key is to make it clear that this kind of mistake is
understandable and therefore nothing to feel bad about.

Helping students relax around their math mistakes also gives teacher and student a
chance to consider ways to avoid such mistakes. Brief example: I tutored a boy who would
often say “Yikes!” whenever he noticed he was supposed to subtract a larger number from
a smaller one. So together we agreed it would be good for this boy to continue saying
“Yikes!” In fact, saying “Yikes!” became this student's 'mathematical alarm bell,' alerting
him that he needs to 'borrow' or (to use the more modern term) 're-group.' So together, we
turned this boy’s natural reaction into a tool for keeping him on track.
 
MIDDLE-SCHOOL EXAMPLE:  One pre-algebraic mistake that falls into this 'typical
mistake' category involves simplifying a term like 2^3 (2 to the 3rd power). Of course, 2^3

means 2 x 2 x 2, so it equals 8. However, when students first learn how exponents work,
they often fall back to multiplying, and as a result, might view 2^3 as 2 x 3, getting an
answer of 6. A parent can reassure her child that this is a typical mistake, and point out
that she made it because she is not yet used to working with exponents. To follow up,
then, it would be helpful to give such a student a set of focused practice problems —
perhaps 10 to 20 problems like 2^3, 4^2, etc., so she can immediately get practice
evaluating these terms correctly.
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STRATEGY 2:  SHOWING INTEREST.  Another response involves telling students that
their mistakes are worthy of attention. I’ll say things like, “Hmmm, that’s a really interesting
mistake!” At first kids will look at me as if I ‘have a screw loose.’ That’s because they’ve
already developed an attitude that mistakes are simply 'bad,' something to be thrown into
the mental garbage can — not something to be studied with interest.
 
Still, when you take an interest in mistakes, your ability to help your student with math will
grow.
 
EXAMPLE:  Your son is just starting PreAlgebra, so he's just beginning to solve simple
equations. He needs to solve the mini-equation:  11c  = 44.  His answer:
c = 33. Your response, “That is so interesting. I’d really like to know how you got that
answer.” Your child tells you that he simply subtracted 11 from both sides. Aha! You've just
learned something important. Your son had not realized that 11c means 11 times c. He
had been viewing 11c as 11 + c, and that explains why he subtracted 11 from both sides of
the equation. If you, the parent, had not taken an interest in his mistake, you might have
never realized that he had this misunderstanding. Now that you know, though, you can
teach him that in general, whenever a number and a variable stand side by side with
nothing in between, those terms are linked by multiplication, not by addition.
 
This leads to a simile I often use. Mistakes, I say, are like weeds. If you simply snip away
at a weed, it will pop up again in a few days. If you really want a weed to vanish, you need
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to get it out by the roots. And just as we need to get weeds out by the root, we need to
uproot mistakes, too. Generally, the only way to do that is to trace the student’s incorrect
thinking back till we find its conceptual 'roots.' In the last example, the 'root' of the boy's
problem was his misunderstanding about the meaning of a term like 11c. Without uprooting
that misunderstanding and replacing it with the truth — that 11c means 11 times c — not
11 plus c — this mistake would have simply recurred for this boy. 

STRATEGY 3:  DOCUMENTING.  Itʼs well and good to use Strategies 1 and 2, but to give
your work with mistakes that extra 'punch,' also teach children how to document their
mistakes. I do this by setting up and using what I call the Mistake Journal.
 
The Mistake Journal is quite simply, a bundle of identical sheets of paper on which
students document their mistakes, over time. Each sheet has empty lines on which
children respond to the following writing prompts:
 
1.     What mistake did I make?  Here children write down the actual math mistake they
made. They donʼt need to copy down their entire answer if the mistake is just a small part
of the answer, as it usually is. They need copy only the line just before the mistake, and
the line with the mistake.

2.     Whatʼs the right way to work this problem?  In this stage, children write down —with
your guidance — the steps for working the problem correctly.
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3.     What was my misunderstanding?  In this section children track their thinking back and
explain what lies at the root of their mistake. Students often need help figuring out the 'root'
misunderstanding. And often they also need just a bit of help figuring out how to put this
misunderstanding into words. So stand by ready to help during this stage.

4.     How can I avoid this mistake?  Finally children come up with creative ideas for
avoiding this mistake in the future. At this stage, help your child learn how to: a) spot the
tricky situation when it comes up in a problem, and b) work the problem without making
this same mistake.
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To make Mistake Journal templates, I simply write out these four question-prompts on a
blank sheet of paper, and I leave lines for the studentsʼ answers. Then I photocopy this
sheet, and keep a stack of empty Mistake Journal sheets close by. Whenever a student
and I spot a mistake that warrants an entry, we grab a sheet and the student answers the
questions. I three-hole-punch the sheets and have students to keep their completed
Mistake Journal entries in a three-ring binder, which keeps the sheets in good shape.
 
But donʼt stop there. Make sure your students use their Mistake Journal sheets!
Sometimes, while tutoring, Iʼll ask my student to read a recent Mistake Journal entry. To
check whether or not my student has learned this Mistake Journal's lesson, Iʼll create a few
problems that require him or her to put the new understanding to use. For example, if heʼs
the student who was confused by the problem:  11c = 44, Iʼll give him three problems just
like that one, to see if he has really mastered the concept.
 
I also encourage my students to review their Mistake Journal entries whenever they study
for a test or quiz. Reminding themselves of their potential mistakes (along with strategies
for avoiding them) helps children feel more in control — and therefore more confident —
when they take the test.

[FYI:  Singing Turtle has just made my Mistake Journal unit a free product on our website.
Go to SingingTurtle.com to download this free product!]
 
So while childrenʼs responses to math mistakes can be fraught with anxiety, the techniques
I've described can help lower that anxiety and help students gain power and control over
their mistakes. I encourage you to try out these approaches, to see if they work in your
math-learning environment as well. And feel free to let me know how it goes for you; I'd
really like to know.

http://www.singingturtle.com/shop
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Want to learn how to solve a complex word problem?
Click to watch Josh's video presentation.

 
Problem of the Month

Problem of the Month — March 2013

When a positive number gets divided by its reciprocal, the result is 49/64.
What is the positive number?

- - - - - - - - - - - - - - - - 

For every Problem of the Month, the first person to send in the correct answer will
receive a 50% discount on up to $50 of Singing Turtle products.

Send in your responses to info@SingingTurtle.com

[Note:  There was a technical problem with the email address for the January

http://youtu.be/EG7PVWCWt4U
mailto:info@singingturtle.com?subject=POTM
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Problem of the Month, so we will not use that email any longer. Make sure you send
POTM answers to:  info@SingingTurtle.com Thanks!]

We'll post the names of the first 3 people who get this right on the Singing Turtle
Facebook page.

Singing Turtle has made available a free math board game called Steer on the
Loose. The game involves a fun chase between a rancher and a runaway steer.
Click here to download this free board game.

Josh Rappaport lives and works in Santa Fe, New Mexico, along with his wife and two
children, now teens. Josh is the author of the briskly-selling Algebra Survival Guide, and
companion Algebra Survival Guide Workbook. Josh is also co-author of the Card Game

http://www.algebrawizard.com/shop/pre-algebra-game/
http://www.amazon.com/Algebra-Survival-Guide-Conversational-Thoroughly/dp/0965911381/ref=sr_1_1?s=books&ie=UTF8&qid=1324147793&sr=1-1
http://www.amazon.com/Algebra-Survival-Guide-Workbook-Understanding/dp/0965911373/ref=pd_bxgy_b_img_b
http://www.amazon.com/Card-Game-Roundup-Games-Concept/dp/096591139X/ref=sr_1_5?ie=UTF8&qid=1324148124&sr=8-5
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Roundup books, and author of PreAlgebra Blastoff!,  a playful approach to positive and
negative numbers. 

At his blog, Josh writes about the “nuts-and-bolts” of teaching math. Check it  out and sign
up to receive new posts with the RSS feed. Josh also maintains an active Facebook page
on math education. Check it out here.  You can reach Josh by email
at: josh@SingingTurtle.com

Enjoy this eZine? Like us on Facebook, tweet about us, or forward this to a friend /
colleague. (See below.) Thanks!
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