ASSESSMENT FOR UNDERSTANDING BINARY NUMBERS Research by Gloria Pruitt
Understanding binary representation of numbers is important for students because digital computers represent all data in binary form. Many students have difficulty understanding binary numbers. This lesson takes the abstract concept of binary representation, creates a more tactile, and concrete approach. Using egg cartons, students create a physical representation of binary numbers. The egg cartons become a tool to assist students in mastering the skill of converting between binary and decimal notation. 

 Goal
To teach students how to interpret binary numbers and how to represent decimal numbers in binary notation. 

 Objectives 

1. Students will be able to convert binary numbers to decimal numbers. 

2. Students will be able to convert decimal numbers to binary numbers. 

3. Students will understand the importance and usefulness of binary numbers. 
Activities
Hand out one egg carton to each student. Cut the egg cartons in half and then attach them with tape so that it forms one long row of 12 cups. Label the cups with the powers of two. (Make sure the students label from right to left).
 Hand out bingo chips, or ping pong balls or markers of some type. Explain to the students that a cup can contain at most one marker. If a marker is in the cup it represents a one, if there is no marker in the cup it represents a zero. To determine the decimal representation of the binary number, add up the numbers of the cups that have markers in them. To determine the binary representation of a decimal number, begin on the left side and place a marker in the cup of the largest number that is smaller than your decimal number. Subtract this number from the decimal number and then find the cup with the largest number that is smaller than the result of this subtraction. Keep repeating this process until the remainder is zero. 
Assessment

During the teacher-centered part of the lesson, the teacher should assess the students’ understanding and learning based on the questions asked and the responses given to the teacher’s questions. If necessary, more examples than the four given can be completed. In addition, as the students complete the worksheet the teacher should circulate around the room to answer questions and ensure that the students are completing the work correctly. The worksheet can be collected the following day and marked to give the students and teacher feedback about the students’ progress. 

 

