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Session Overview
Is the teaching of tricks and 
tips the way to go to 
support student learning?



Looking at some tricks and tips

With the person sitting next 
to you or around you, look 
at the rules on the sheet.

Is the rule always true?
If not, find a 
counterexample.



Rule 1: When you multiply a number 
by 10 just add a zero to the end of the 
number.



Rule 1: When you multiply a number 
by 10 just add a zero to the end of the 
number.
•Used when students are learning to multiply a 
number by 10
•Not true when multiplying decimals 
(e.g. 0.25 x 10 = 2.5, not 0.250) 
•Not generalizable to all types of numbers
•Expiration date: Grade 5 (5.NBT. 2) 



Rule 2: Use Keywords to 
Solve Word Problems



Rule 2: Use Keywords to 
Solve Word Problems

•Students strip numbers from the problem and aren’t 
considering the context 
•Many keywords have multiple meanings such as 
altogether and left
•Even more troublesome with multi-step problems 
•Expiration date: Grade 3 (3.OA.8) 



The Myth of Keywords
•Keywords do not—
• Develop of sense making or support making 
meaning
•Build structures for more advanced learning
•Appear in many problems

•Students use key words inappropriately 

•Multi-step problems are impossible to solve with 
key words

. 

Van de Walle, J., Karp, K., & Bay Williams, J. (2010). Elementary and Middle School Mathematics: Teaching developmentally. New York: Pearson. 



:

There are 25 sheep and 5 dogs in a 
flock.  How old is the shepherd?

How do you think students solved 
the problem? 

Caldwell, Kobett & Karp (2014) Putting Essential Understandings into Practice: Addition and Subtraction , Grade PreK–2. NCTM. 



Added the 
numbers

Subtracted 
the numbers

Multiplied 
the numbers

Created a 
ratio

Other 
Incorrect 

procedure

Suggested  
no solution is 

possible
Third grade

(n = 58)
76% 8% 0% 0% 14% 2 %

Sixth grade
(n = 71)

48% 9% 21% 8% 6% 8 %

Seventh grade 
(n = 85) 48% 2% 17% 14% 9% 10 %
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Caldwell, Kobett & Karp (2014) Putting essential understandings into practice in grades preK–2: Addition and subtraction. A volume in the series edited by B. J. Dougherty, 
National Council of Teachers of Mathematics.. 

Results from 214 Students



Really?

Caldwell, Kobett & Karp (forthcoming) Putting essential understandings into practice in grades preK–2: Addition and subtraction. A volume in the series edited by B. J. 
Dougherty, National Council of Teachers of Mathematics.. 
. 



Fundamental Message to Kids

•Don’t read the problem.
•Don’t imagine the situation.
• Ignore that context.
•Abandon your prior knowledge.
You don’t have to read. You don’t have to think. Just 
grab the numbers and compute.”

Hyde. A. A. (2006). Comprehending math: Adapting reading strategies to teach mathematics, K-6.  Portmouth, NH: Heinemann.



Rule 3: You Can’t Take a Bigger 
Number From a Smaller Number 



Rule 3: You Can’t Take a Bigger 
Number From a Smaller Number 

•Students might be told this when first learning to 
subtract whole numbers
•This isn’t true once the number system extends to 
integers (e.g. 4 – 22 = –18). 
•Expiration date: Grade 7 (7.NS.1) 



Rule 4: Addition and Multiplication 
Make Numbers Bigger



Rule 4: Addition and Multiplication 
Make Numbers Bigger

•Often used when students are learning about the 
operation of addition and multiplication 
•Not true in many cases: addition with zero, adding 
two negative numbers ( –3 + –2 = –5), multiplying 
fractions, and more. 
•Expiration date: Grade 5 (5.NF.4 and 5.NBT.7) & 
Grade 7 (7.NS.1 and 7.NS.2) 



Even at high school these rules 
are problematic

Mari said, “2t is always greater than t + 2.” Do you 
agree with Mari?
A.  Yes, because multiplication always gives you a 
larger answer than addition.
B.   Yes, because t is a positive number.
C.   No, because multiplication is not the inverse of 
addition.
D.   No, because it is possible that 2t can be equal to 
or less than t + 2.

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded by IES, Goal 5, R324A110262



Students’ Responses 
Mari said, “2t is always greater than t + 2.” Do you agree with Mari?

N = 750 students
A.  Yes, because multiplication always gives you a larger answer than 

addition.   (41.6%)
B.   Yes, because t is a positive number.      (8.5%)
C.   No, because multiplication is not the inverse of addition.  

(14.3%)
D.   No, because it is possible that 2t can be equal to or less than t + 

2.  (35.5%)

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded by IES, Goal 5, R324A110262



Rule 5: PEMDAS: Please Excuse 
My Dear Aunt Sally



Rule 5: PEMDAS: Please Excuse 
My Dear Aunt Sally
}Students might incorrectly believe they must perform 
multiplication before division and addition before 
subtraction because of their placement in the 
mnemonic 
}The order is not always as strict as students are led 
to believe (e.g. 30 – 4(3 + 8) + 9 ÷ 3), they often have 
options on where to start
}The “P” in PEMDAS suggests parentheses are first, 
but there are other grouping symbols such as 
brackets, braces, square root, absolute value, and the 
horizontal fraction bar
}Expiration date: Grade 6 (6.EE.2) 



Alternative to PEMDAS

• G(rouping symbols)
• E(xponents)
•M(ultiplication and division)
• S(ubtraction and addition)



Rule 6: The Solution to an Equation 
Must be in the Form x = □



Rule 6: The Solution to an Equation 
Must be in the Form x = □

•Students are often taught that the variable and/or 
operation always comes first, followed by the answer 
(isolate the variable on the left)
•However, this rule has no mathematical necessity
•Instead, promote flexibility in students’ thinking to 
stay focused on the conceptual aspects of equations.
•Expiration date: Grade 6 (6.EE.4) 



Students’ Responses
Jon said, “m – 1 is always greater than 1 – m.” Do you 
agree with Jon?
Total 632 responded
A.  Agree, because m is a positive number. 122 (19.3%)
B.  Agree, because you cannot substitute a negative 
number for m. 109 (17.2%)
C.  Disagree, because 1 – m is greater than m – 1 when 
m is a negative integer. 254 (40.2%)
D.  Disagree, because these expressions are equivalent. 
145 (22.9%)

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded 
by IES, Goal 5, R324A110262



Students’ Responses
If d – 243 = 542, what does d – 245 equal? 

Total 476 responded
Scored correct: 540               214 (45%)  
Scored partially correct: 785               20 (4.2%)
Incorrect:  544               44 (9.2%)
Other incorrect responses: 198 (41.6%)

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded 
by IES, Goal 5, R324A110262



Students’ Responses
The equation below is true when x = 6:  

x3 + x = 222

What value of x will make the following equation true? 
(2x)3 + 2x = 222

Total: 295 
x = 3 (72, 24.4%)

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded 
by IES, Goal 5, R324A110262



Students’ Responses
Bart said, “w + 3 is less than 5 + w.”

Total 468 responded
Always true: 175 (37.4%)
Sometimes true:  218 (46.6%)
Never true:  69 (14.7%)

Explain your answer. Total 466 responded
Correct explanation: 23 (4.9%)

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded 
by IES, Goal 5, R324A110262



Students’ Responses
Dan challenged Amy to write an equation that has a 
solution of 3. Which of Amy’s equations has a solution of 
3? 

Total 575 responded
A.  4 – x = 10 – 3x  119 (20.7%)
B.  3 + x = –(x + 3)   133 (23.1%)
C.  –2x – 2 = 8          95 (16.5%)
D.  x + 2 = 3             221 (38.4%)

Dougherty, B J. & Foegen, A. (2016). Conceptual progress monitoring for algebra. Funded 
by IES, Goal 5, R324A110262



Impact of Rules
• Students use rules as they have interpreted them.
• They often do not think about the rule beyond its 

application.
•When even the best students find that a rule doesn’t 

work, it is unnerving and scary.



Impact of Rules

• Students who struggle tend to overgeneralize rules.
• Over apply rules in the wrong context
• Seek connections when some rules cannot be connected (like 

multiplication makes bigger)



What is the Whole School 
Agreement?
• Decide on the language and models everyone will use – be 

precise and consistent

• Prepare all students, from the beginning to walk out of the 
building ready for the grades beyond

• Think about the level of teaching – are you challenging 
students at the highest level? 

• Get kids “doing mathematics” so they can build mental 
residue and long lasting understanding

Karp, Bush & Dougherty (2016) Establishing a Mathematics Whole School Agreement. TCM - NCTM. 



1. What are some models/schema your 
school can agree to use?
2. What is some language that must be 
used?  Must be avoided?
3. What are some notations that must be 
used?  Must be avoided? 
4. How can your team start here in 
developing that plan?

Whole School Agreement



Whole school agreement



Shifts in teaching and learning
Moving away from . . . To. . .
Telling/showing how to do 
something

Building from concept to skill

Teacher-centric instruction Student-centered instruction
Problem solving intermittently Problem solving every day
A focus on only the answer A focus on justifying and 

explaining
Showing the steps Explaining the reasoning
Problems that require only
fast calculations

Problems that require thinking



Characteristics of Effective 
Lessons
• Introduce every topic with problem solving
• Every lesson includes five forms of communication
o Reading
o Speaking
o Critical listening
o Writing 
o Multiple representations

• Topics are connected
•Students have 8–15 days to move a concept to a 

skill
•Challenging problems for all students 





Thank You!

bdougher@Hawaii.edu


