Planning Guide: One-step Equations

Examples of One-On-One Assessment
Have base ten materials, a balance scale and centicubes available for the student to use as needed.

Draw on the student's understanding of representing the meaning of a problem by writing an equation with a symbol for the unknown problem. In the following problems, the letter can be replaced with a symbol initially and then changed to a letter variable to illustrate that solving an equation with a symbol to represent the unknown or a letter variable are the same except for the symbol or letter used.

1. Present the following labelled diagram of a balance scale to the student and ask him or her to answer the questions. 

                                  

                                              

a. Write an equation to describe the quantities on the balance scale.

b. Solve the equation. Explain your thinking.

The student may have difficulty interpreting the diagram, so suggest that he or she use a balance scale and centicubes to show what is in the diagram. Encourage the student to rearrange the centicubes to show 30 + 43 on the left side of the balance scale (take 3 away from 46 and add them to 27, keeping the total number of centicubes the same).  

2.
Present the following problem to the student and have him or her answer the questions.

Terry has 8 times as many marbles as Sammy. If Terry has 56 marbles, how many marbles does Sammy have? 

a. Write two different equivalent equations using letter variables to represent the problem.

b. Solve the equations. Show your work.

c. Answer the question asked in the problem.

If difficulty arises, replace the numbers in the problem with smaller numbers. This usually helps the students determine which operation to use and how to write the number sentence. Remind the student to represent the unknown quantity with a letter variable. 

Provide the student with base ten blocks or counters to use if he or she is struggling with number facts. Help the student snap together 56 blocks and have the student explore how these blocks can be separated into 8 equal groups. Encourage the student to draw an appropriate diagram.

If difficulty still exists and the student writes 8 × 56 = y, ask him or her who has more marbles, Terry or Sammy. Remind the student that multiplying a number by 8 makes the answer larger. Suggest that the student write 8 groups of some unknown number (representing Sammy's marbles) is 56. Remind the student that putting equal groups together can be written as a multiplication sentence.  

If the student has difficulty writing an equivalent equation, remind him or her that division and multiplication are related. Another option to consider is that the unknown can be written on either side of the equals sign to make an equivalent equation. 

3.
Present the following equation to the student and have him or her answer the questions.

b – 23 = 48

a. Draw a diagram to represent the equation.

b. Solve the equation.

c. Write another equation that is equivalent to x – 23 = 48.

If the student has difficulty drawing a diagram, have him or her make up a real world problem and then illustrate the problem with a diagram; e.g., 23 cm is cut off a ribbon and 48 cm remain. What was the length of the ribbon at the beginning?

If the student has difficulty solving the equation, remind him or her that addition is related to subtraction so the student could write an equivalent addition statement. This would also help with part c.

4.
Present the following problem to the student and have him or her answer the questions.

Emma jogs for 66 minutes on Monday and for 93 minutes on Tuesday. She jogs for how many more minutes on Tuesday than on Monday?

a. Write two different equivalent equations using letter variables to represent the problem.

b. Solve the equations.

c. Answer the question asked in the problem.

If the student has difficulty deciding which operation to use in writing equivalent equations, change the numbers to smaller numbers and have the student write an equation with smaller numbers. The larger numbers can then be substituted for the smaller numbers to complete the correct equations.  

If the student writes a subtraction equation but is unable to write an equivalent equation, remind him or her that addition is related to subtraction. 

If the student has difficulty solving the equation, provide base ten materials and have him or her represent 93 with the materials. Beneath these materials, have the student represent 66. Then have the student count to determine how many blocks must be added to 66 to obtain 93. Encourage the student to draw an appropriate diagram.

5.
Present the following equation to the student and have him or her answer the questions.

4 × y = 32

a. Draw two different diagrams to represent the equation.

b.
Solve the equation.

If the student has difficulty drawing the diagrams, suggest that he or she create a real world problem that involves multiplication. If the student cannot create a problem, create contexts for him or her. Some examples include:

· There are 4 equal groups of birds that make a total of 32 birds. How many birds are in each group? The student draws 4 groups and places an equal number of birds in each group until he or she obtains a total of 32 birds.

· There are 4 rows of tiles with same number of tiles in each row making a total of 32 tiles.  How many tiles are in each row? The student draws an array to show the tiles.

· You have 4 times as long a ribbon as your friend. If your ribbon is 32 cm long, how long is your friend's ribbon? The student uses a ruler and draws a line segment 32 cm long and breaks it up into 4 equal lengths.

6.
Present the following labelled diagram of a balance scale to the student and have him or her answer the questions.

 
         18 + n                     4 × n
a.
Write an equation to represent the situation shown on the balance scale.

b.
Solve the equation. Explain your thinking.

If the student has difficulty writing the equation, remind him or her that the balance scale is balanced so it represents the same quantity on both sides so an equals sign can be used to connect the quantity in each pan.

If the student has difficulty solving the equation, suggest that he or she use guess and test starting with a simple number like two. Have the student try out the various guesses using the balance scale and the centicubes. Remind the student that whatever number he or she chooses, that number must be used in place of the unknown on both sides of the equation. Encourage the student to keep track of his or her guesses by recording them in a table.  

7.
Present the student with the following equation:

8 = 96 ÷ r
Ask the student to create a problem that can be represented by this equation.

Ask the student to solve the problem that he or she created and to show all his or her work.

If the student has difficulty creating a problem, ask him or her to give examples of division used in everyday life. Also, start with smaller numbers and the student might be successful in creating a problem. Then have the student substitute the larger numbers for the smaller numbers to complete the question. If the student has difficulty with division, remind him or her that division is related to multiplication so he or she could think of 8 equal groups of something totalling 96.  
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