Perfect Squares

Standard 7.6.A.1.a  Whole numbers can be represented in exponential notation 

Standard 7.6.C.1.d  Calculate powers of integers and square roots of perfect square whole numbers

Introducing

1. Present or review concepts.

What is a square? 

Use centimeter cubes to make as many different squares. Draw the models on centimeter graph paper.

Students present their models; discuss why the models are squares. List student responses.

2. Pose a part of the problem or a similar but smaller problem.

Represent the numbers 1, 2, 4, 8, 9 using the centimeter cubes. Draw the models on centimeter graph paper, label your drawings. Once each number is represented using cm cubes, list any patterns you see. Students share in pairs their patterns. Possible student responses are 1, 4 and 9 have squares, 4, 2, 8 and 9 have rectangles, 1 is the only number with 1 model, 4 and 9 have 3 models. 

Teacher directs student attention to the numbers 1,4, and 9. What patterns are occurring with these three numbers? Class creates a list of patterns (Make a square, 3 models for 4 and 9, 1x1 then 2x2 then 3x3) 

Teacher directs students to the fact those 3 numbers make Perfect Squares

Students predict what other numbers would make Perfect Squares.

3.
Present the problem to be solved

Represent the numbers 1- 25 using the centimeter cubes; use the cm graph paper to show your representations. What numbers make Perfect Squares? What patterns do these numbers follow? Are there any other patterns that occur with these numbers? How can you use these patterns to discover other Perfect Squares? Provide materials for groups to show their results and write statements about the patterns.

4. 
Discussion

Respond to any student questions. Review expectations for group work and provide students with an “agenda” 

Exploring

1. 
Observe the interaction

Work Procedures: Students dividing the numbers among each other; each working independently or in pairs within the group then sharing with the group; some may be drawing while others are manipulating the cm cubes

Recording Formats: Students may put the numbers in order 1-25; students may randomly place their numbers or use their predictions to group the numbers; students may list what they see for each number, then look for similarities in what they described; wait to see all numbers then look for patterns. Students may group numbers according to if they follow the existing patterns or not or create new pattern “groups”

2.
Offer assistance when needed

Guided “Thought Provoking” Questions:


How could you describe the pattern in a summary statement?


Why are some numbers not perfect Squares?


Did all the “square” numbers follow all the same patterns?


What do you need to make a Perfect Square?

3.
Provide an extension

Challenge:
What is an another way to find Perfect Squares? Describe your methods and 


reasoning.



What other expressions could we write for Perfect Squares?



What numbers would make Perfect Cubes? Provide a model to justify your 


answer.

Summarizing
1.
Have groups share their processes, both group procedures and strategies 

used.

Have students evaluate their method for solving the problem, how would they change if they had to do numbers up to 100?

Discuss strategies. Some groups may have pictures drawn for each number, other groups 
may have done pictures for some but then used length/width of the rectangles to show the various rectangles and others may have only used numbers. 

2.
Have groups present solutions.

Post groups’ recordings; the class discusses any similarities or differences in their 
solutions.  List summary statements. Address any extensions groups may have done or provide the class with an extension based on the summary statements of a perfect square.

3.
Generalize from the solutions.

Create a list of the perfect squares from 1-25, then using the summary statements have students identify other perfect squares and provide a verbal or written explanation, 
picture or other means of justification of why the numbers are perfect squares.

Assessment

#1
Choose a number between 26 and 145, determine if your number is a perfect square and 
justify why? 

#2
Students are given list of numbers to test for Perfect Squares and place them in a t-chart 
showing Squares and Not Squares

