CRACK THE CASE, authored by Dr. Nancy DeFrates-Densch, Northern Illinois University 

Processing Mathematical Information

Mr. Dumphy teaches third grade at Kennedy Elementary School. His class is diverse in many respects—ethnically, economically, and academically. He has several students who have not yet learned their basic addition and subtraction facts. This disturbs him because they will be moving on to multiplication and division this year. Mr. Dumphy knows that moving on will be much easier if they have already mastered addition and subtraction. 

Therefore, he decides that he will concentrate his efforts in math on this for the first portion of the year. In addition, he will emphasize mastery of multiplication and division facts for the remainder of the year so that his students are prepared for fourth-grade math next fall.

Mr. Dumphy prepares quizzes covering each group of addition facts from 1 to 10. For instance, one quiz covers 1 + 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10. Each quiz presents each pair of addends in both orders. Because of this, each quiz contains 19 problems. The children are then given 30 seconds to complete each quiz. For children to move on to the next fact group, they must correctly complete all of the problems in the previous one. “Ones” must be mastered before addressing “twos.”  Mr. Dumphy’s rationale is that each child can then progress at his or her own rate.

Many of the children find the timed tests to be fun and exciting. They eagerly work problems and finish them correctly within the allotted time. Others work very rapidly, but make errors. Still others do not finish all 19 problems, but correctly answer the problems they attempt. Finally, some students neither finish nor correctly solve all of the problems that they attempt. Periodically, Mr. Dumphy gives longer timed tests. These tests have 50 problems on them—all addition or all subtraction, with a mixture of fact groups. Students are given two minutes to complete these longer tests.

As the school year progresses, he notices that while some of his students are moving through their fact groups at a steady pace, some have made virtually no progress at all—they are still making errors on the “twos” and “threes” in addition. Also, many of the students who do well on the shorter tests still struggle on the longer tests. They are certainly nowhere near ready to move on to multiplication! 

1. What are the issues in this case?

2. What is Mr. Dumphy attempting to accomplish with the timed tests? How successful is he in doing this? What are some other ways he could accomplish the same thing?

3. What is Mr. Dumphy attempting to accomplish by presenting all of the problems with addends in reverse order?

4. Why does Mr. Dumphy require that his students master each group of facts before attempting the next? Is this a good idea? Why or why not?

5. Why do some of Mr. Dumphy’s students who do well on the shorter tests struggle on the longer ones?

6. Which students are most likely to be successful in a curriculum such as Mr. Dumphy’s? Why? Which are least likely to be successful? Why?

