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Example: 2 ("Square root of 2") is not rational. There is no whole number, fraction, or 
decimal whose square is 2.  

 

Most numbers can be written as 
fractions:      
 

8
1       

1
8  = 8      

 
Their ratios can be named. 

If their ratios can be 
named, they must be

   rational 
 numbers.

Some numbers cannot be 
written as fractions: 
 
2.95783991 …        2  = 1.414213 … 
 

Their ratios cannot be named.  

They must be 

irrational 
numbers. 
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Mental Model—Numbers and Operations 
 
 
Standard: Numbers and Operations 
 
Understand numbers, ways of representing numbers, relationships 
among numbers, and number systems. 
 
Compare and contrast the properties of numbers and number systems, 
including the rational and real numbers. 
 
 
Explanation of Mental Model:  
 
This “poster style” mental model is designed for frequent viewing. 
 

 
Step Sheet 

 
1. Read the mental model. 
2. Examine the relationship between the words ratio and fraction. 

(Ratios can be written as fractions.) 
3. Compare the words ratio and rational. Numbers that can be written 

as a ratio (fractions) are rational. 
4. Write definitions of the following terms in your own words: ratio, 

fraction, rational number, and irrational number. 
5. Design your own mental model that explains rational and irrational 

numbers. 
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Rubric 
 
 
Standard: Numbers and Operations 
 
Understand numbers, ways of representing numbers, relationships 
among numbers, and number systems. 
 
Compare and contrast the properties of numbers and number systems, 
including the rational and real numbers. 
 
 

  
4 

 
3 

 
2 

 
1 
 

Criteria Exceeds 
Standard 

Meets 
Standard 

Is Below 
Standard 

Does Not 
Meet 

Standard 
Relationships 
among 
numbers 

Can give 
real-life 
examples of 
ratios, 
fractions, 
and rational 
and 
irrational 
numbers 
 

Can compare, 
contrast, and 
define ratios, 
fractions, and 
rational and 
irrational 
numbers 
 

Can compare, 
contrast, and 
define three of 
four terms: 
ratios, 
fractions, and 
rational and 
irrational 
numbers 
 

Can 
compare, 
contrast,  
or define 
fewer than 
three of 
terms 

Mental model Develops 
mental 
model that 
could be 
used as 
example for 
classroom 
 

Develops 
accurate and 
adequate 
personal 
mental model 

Develops 
mental model 
that 
encompasses 
portion of 
concepts 

Cannot 
develop 
mental 
model that 
explains 
concepts 

Process Can explain 
relationship 
between 
ratios and 
fractions 
 

Can read 
ratios as 
fractions 

Needs minimal 
assistance in 
reading ratios 
as fractions 

Cannot read 
ratios as 
fractions 
with minimal 
assistance 
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Practice for Mental Math 
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Mental Model—Numbers and Operations 
 
 
Standard: Numbers and Operations 
 
Compute fluently and make reasonable estimates. 
 
 
Explanation of Mental Model:  
 
This mental model is an enjoyable math game that relies on fluent 
mental computation, preparing the student for mental math. 

 
 

Step Sheet 
 

Preparations: Reproduce the Mental Math Magic Cards and cut them 
apart. 
 
I. Mental Math Magic Show 

 
1. Ask a friend to think of a number between 1 and 30. He/she 

should not tell you the number. 
2. Show the student the first Mental Math card and ask him/her if 

the number chosen is on that card.   
3. If he/she says, “No,” do nothing. 
4. If he/she says, “Yes,” make a mental note of the first number on 

the card (in the upper-left corner). 
5. Repeat with the second card, then the third, etc. 
6. Add the numbers from the upper-left corner of all the cards to 

which your friend responds, “Yes.”   
7. The total of the numbers that you add in your head (the cards for 

which your friend said, “Yes”) will equal the chosen number. 
 
II. Magic of Your Own 
 

1. Examine the cards to determine why this game works. 
2. Put the Mental Math Magic Cards away and reconstruct them on 

your own, using mathematical logic.  
3. Compare your cards with the originals. 
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Rubric 
 
 
Standard: Numbers and Operations 
 
Compute fluently and make reasonable estimates. 
 

  
4 

 
3 

 
2 

 
1 
 

Criteria Exceeds 
Standard 

Meets 
Standard 

Is Below 
Standard 

Does Not 
Meet 

Standard 
Process Can design 

new mental 
math game 
 

Can explain 
concept 
behind math 
cards 

Approximates 
concept 
behind math 
cards 
 

Cannot 
explain 
concept 
behind math 
cards 
 

Computation 
(fluency) 

Can play 
game quickly 
and with no 
errors 

Can play 
game with 
few errors 

Can play 
game slowly 
or with some 
errors 
 

Cannot play 
game 
successfully 

Problem 
solving 

Reproduces 
cards 
accurately 
and 
effortlessly 
 

Reproduces 
cards with 
some effort 

Reproduces 
cards with 
minimal 
assistance 

Cannot 
reproduce 
cards with 
minimal 
assistance 
 

Mathematical  
language 

Uses precise 
and accurate 
mathematical 
terms when 
explaining 
concept of 
game 
 

Gives 
accurate 
explanation 
of game 

Explains the 
game with 
minimal 
assistance 

Cannot 
accurately 
explain game 
with minimal 
assistance 
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= infinity symbol 
 
 

 

So this is what 
infinity looks like.
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Mental Model—Numbers and Operations 
 
 
Standard: Numbers and Operations 
 
Understand numbers, ways of representing numbers, relationships 
among numbers, and number systems. 
 
 
Explanation of Mental Model:  
 
This “poster style” mental model is designed for frequent viewing. 
 
 

Step Sheet 
 

1. Read the mental model. 
2. Write your own definition of infinity. 
3. Research the symbol for infinity. 
4. Design your own mental model for the symbol for or the concept of 

infinity.  
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Rubric 
 
 
Standard: Numbers and Operations 
 
Understand numbers, ways of representing numbers, relationships 
among numbers, and number systems. 
 

  
4 

 
3 

 
2 

 
1 
 

Criteria Exceeds 
Standard 

Meets 
Standard 

Is Below 
Standard 

Does Not 
Meet 

Standard 
Mental model Designs mental 

model that 
could be used 
as example for 
classroom 
 

Designs 
appropriate 
personal 
mental 
model 
 

Designs 
mental model 
that 
approximates 
concept 
 

Cannot design 
appropriate 
mental model 

Problem 
solving 

Identifies 
possible use of 
infinity symbol 
in environment 

Uses infinity 
symbol 
accurately in 
math class 
 

Uses infinity 
symbol with 
few errors  

Frequently 
misuses 
infinity symbol 
in 
mathematical 
context 
 

Mathematical  
language 

Refers to infinity 
symbol 
accurately 
outside 
classwork to 
communicate 
mathematically 
 

Refers to 
infinity 
symbol 
accurately in 
classwork 

Refers to 
infinity symbol 
with few errors 

Cannot 
accurately 
describe or 
refer to infinity 
symbol 

 




