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Estimating answers, mathematical modeling, reasonable of results 
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It is essential that students understand  

1. the meanings of operations and can demonstrate this by relating an operation to a model 
(including area models for fraction and decimal operations, and color chip models for 
integer operations).  

2. the usefulness of numerical operations in many different real problem situations.  
3. the connections between the problem structure and the choice of operation (including 

problems with combinations of operations and several steps).  
4. the connections between concrete representations of a problem and the written expression 

(including expressions which involve combinations of +, -, x, -, =, >, <, ?, ? , powers and 
variables).  

5. relationships among operations (including the concept of "undoing" multiplication by 
division and division by multiplication, squaring by square-rooting, and that exponents 
are repeated multiplication by the same factor).  

6. effects of an operation particularly as it relates to reasonableness of results (multiplying 
by a fraction less than one will decrease the original quantity, dividing by a smaller 
decimal divisor will give a larger answer, etc).  

7. the effect of using zero and one in common operations, including why division by zero is 
undefined.  

8. how to model and explain algorithms (including multiplication, division, addition and 
subtraction of simple fractions and decimals to 100ths).  

9. the usefulness of estimation in checking reasonableness of results.  
10. that the situation determines when to search for an answer and when to estimate.  
11. a variety of estimation strategies (including comparing to known quantities, like common 

fractions, and using compatible numbers).  
12. that the choice between paper and pencil, calculator or mental computation depends on 

the reason for doing the problem.  
13. and be fluent with basic facts for whole numbers, percentages, fractions and decimals 

(restricted to simple fractions and decimals which can be easily visualized).  
14. a variety of mental computation strategies (such as "breaking apart" or the distributive 

property).  
15. informal ways to solve proportions, including percentage problems (such as using integer 

multiples of parts of ratio, or using unit ratios, for example,  



a) 

 

or  b) 

 
9-12  

It is essential that students understand  

1. how to present and explain geometric and symbolic models for operations with real and 
complex numbers, and algebraic expressions.  

2. how to compute with real numbers, complex numbers, and algebraic expressions.  
3. the properties of operations with numbers, algebraic expressions, vectors and matrices 

and make generalizations about the properties of given mathematical systems.  
4. how to efficiently and accurately apply operations with real numbers, complex numbers, 

algebraic expressions, matrices, and vectors in solving problems.  

Ideas of Uncertainty 

Key Idea: Students use IDEAS of UNCERTAINTY to 
illustrate that mathematics involves more than exactness 
when dealing with everyday situations. 

Mathematics

Students will: understand 
mathematics and become 

mathematically confident by 
communicating and 

reasoning mathematically, 
by applying mathematics in 
real-world settings, and by 
solving problems through 

the integrated study of 
number systems, geometry, 

algebra, data analysis, 
probability, and 

trigonometry. Performance Indicators--Students will: 
Elementary Intermediate Commencement 

• make estimates to compare 
to actual results of both 
formal and informal 
measurement  

• make estimates to compare 
to actual results of 
computations 

• use estimation to check the 
reasonableness of results 
obtained by computation, 
algorithms, or the use of 
technology  

• use estimation to solve 
problems for which exact 
answers are inappropriate

• judge the reasonableness 
of results obtained from 
applications in algebra, 
geometry, trigonometry, 
probability, and statistics  

• judge the reasonableness 
of a graph produced by a 
calculator or computer 
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• recognize situations where 
only an estimate is required 

• develop a wide variety of 
estimation skills and 
strategies 

• determine the 
reasonableness of results 

• predict experimental 
probabilities 

• make predictions using 
unbiased random samples 

• determine probabilities of 
simple events 

answers are inappropriate 

• estimate the probability of 
events 

• use simulation techniques 
to estimate probabilities 

• determine probabilities of 
independent and mutually 
exclusive events 

calculator or computer 

• use experimental or 
theoretical probability to 
represent and solve 
problems involving 
uncertainty 

• use the concept of random 
variable in computing 
probabilities 

• determine probabilities 
using permutations and 
combinations 

Four-Year Sequence Commencement
• interpret probabilities in real-world situations 
• use a Bernoulli experiment to determine probabilities for experiments with exactly two 
outcomes 
• use curve fitting to predict from data 
• apply the concept of random variable to generate and interpret probability distributions
• create and interpret applications of discrete and continuous probability distributions 
• make predictions based on interpolations and extrapolations from data 
• obtain confidence intervals and test hypotheses using appropriate statistical methods 
• approximate the roots of polynomial equations 
 
 
 


