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Square Root
• When we say the word square root student 

think it as a symbol √ . 

This shows that they did not understand the actual 
meaning of the Square root of a number, which is 
number raised to power one half.



Some Examples from Student work

Problem I:  Simplify completely ( 3 ) !.

Students showed their work for this 
problem as:

( 3 ) ! = 3



Problem II:  Simplify completely ( 𝑥 + 3 ) !.

Students showed their work for this problem 
as:

( 𝑥 + 3 ) ! = 𝑥+3



With regards to Problem (I) Simplify completely 
( 3 ) !.

when I asked students for the reason, they merely 
wrote

( 3 ) ! = 3
Their response was that “we applied the meaning 
of squaring a number”. 

My next question asked them to critique the equation 
3 × 3 = 3 



They responded as follows: 
“when we multiply square root three by itself,
we get three”. 

This shows that they perform the above step 
remembering that when we multiply square root of 
a number by itself, we get the number back 
without any reasoning, this is just a rule. 
They did not understand why this rule is true.



Concerning Problem (II), Simplify completely 
( 𝑥 + 3 ) !.

I asked them to critique the equation 
( 𝑥 + 3 ) ! = 𝑥 +3 . I pointed out 
in the above equation as to why we don’t apply 
the definition of squaring for ( 𝑥 + 3 ) !. 

Their response was “we do not know”. 



My next question asked them to critique the 
equation 

( 𝑥 + 3 ) ! = 𝑥 +3 

Their response was “squaring and extracting 
the square root cancel one another”. 
My next question asked them to explain why 
“squaring a square root cancels”. They were 
unable to explain their reasoning. 



Students’ Difficulties
• they did not understand when and how to apply the definition of 

square root. 

• they did not understand that “why”, when we multiply the square 
root of three by itself, we get three. They think it is just a rule or 
they just remember that when we multiply square root of a number 
by itself, we get the number back. 

• they see that squaring a number and squaring an algebraic 
expression are two different unrelated ideas. 

• they did not understand the meaning/definition of squaring an 
algebraic expression. 

• they did not understand why “squaring a square root undoes each 
other”. 



How to overcome students’ difficulties

I used a visual approach using “box” 
technique. 



Key Ideas:

• Introduce an idea/concept without using 
symbols.

• Focus on definition not the symbol. 

• Do problems using definitions.

• Ask students to critique each step they wrote
to calculate/solve/simplify for a problem. 



The great mathematician Karl Friedrich Gauss is 
frequently quoted as saying 

“What we need are notions, not notations.”

[In “About the proof of Wilson’s theorem,” Disquisitiones
Arithmeticae (1801), Article 76.] 
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