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Constructing Knowledge Rather Than Algorithms
For my Interview project, I worked with a fourth grader student named Meagan.  She is traditionally one of the strongest math students in Ms. Rhodes fourth grade class, and she proved she did have a good understanding of mathematical concepts during my interview.  Like most students, Meagan is strongest when working the types of problems that she had experience solving while more difficult multiplication problems were a challenge.  During this study, I was able to observe that Meagan strengths lie in place value understanding while her weakness lie in recalling multiplication facts.


To help Meagan become more interested in the word problems, I included subjects she was interested in like dancing and candy.  I also included the names of her friends to make the problems appear relevant.  Since I knew Meagan was typically a strong math student, I separated the questions into two groups.  Although I did include some easier problems, I gave Meagan five questions that dealt with joining and separating and another five questions that dealt with multiplication and division.


The first question that I gave her was a join result unknown problem that stated, “Molly has 25 purses in her collection and Olivia has 32 purses in her collection.  How many purses do both of them have together?”  As soon as I read her the question, she took out her pen and did an addition algorithm correctly on the sheet of paper. However, this was not the traditional algorithm.  In her method, she worked the problem from left to right calculating the 50 and then adding the 2 and 5 to come up with 57.  Once I asked her if there was another way she could do the problem, she showed me the traditional algorithm working the math problem right to left.


The next problem I gave Meagan was a separation change unknown question.  This problem stated, “Kurstin has 103 M&M’s, and she shared some of them with you.  How many M&M’s did Kurstin give you if she still has 45 left over?”  For this problem, I significantly increased the numbers to see if she would have a problem working with three digit numbers, but she proved that even three digits did not confuse her.  Again, as soon as I read the question, she wrote out the traditional subtraction algorithm correctly.  Once I noticed that she was doing the “borrowing” method, I asked her to explain what she was doing, and she stated, “The three can’t go into the five. So, we have to go to the tens place and take a ten; yet, there is no ten so we have to go to the hundreds place.  Now there are no hundreds, nine ten's and thirteen ones.”  This proved to me that she did understand the algorithm although she was not able to show me another method.


At the end of the interview, I gave Meagan a Part/Part/Whole part unknown problem that stated, “Kerri has 87 necklaces and Olivia has some too.   How many necklaces does Olivia have if both of them have 137 necklaces together?” and a separation start unknown question that stated, “You have some M&M’s and you give Kerri 84 of them.  Now you have 58 M&M’s left.  How many M&M’s did you start out with?”  She tackled these problems the same way that she worked on the first two by using the traditional subtraction algorithm.  Through her explanation she was also able to show how the subtraction was correct by adding the other number back into the equation to get the original number.  


She finally started showing other methods of math strategies when I asked her to solve the comparing problem that stated, “Ms. Gantt has been dancing for 19 years.  Molly has been dancing for many years as well.  If Ms. Gantt has been dancing for 13 years more than Molly, how many years has Molly been dancing?”  She did not write anything down.  She just stated, “6” as fast as I could finish my sentence. She solved this problem using a combination of derived and recalled facts.  She used her derived facts by noticing that they both had a ten; thus, they cancelled each other out.  Next, she used her recall facts.  She stated, “ The answer must be 6 because I know 3 + 6 = 9.”  She clearly had a good understanding of addition by three’s to calculate this answer so quickly.


Meagan did fly through all the joining and separation problems; however, she did not have such an easy time working with the multiplication and division problems.  Since she was doing so well with the big numbers in the first set of problems, I thought she would be able to handle the larger number for the second set.  I started off giving her a multiplication problem with result unknown, which stated, “Ms. Gantt has 27 pairs of dance shoes, and you have 13 pairs of dance shoes.  How many shoes do we have all together?”  This problem proved to be a challenge for Meagan, and I take part of the responsibility for her confusion.  When I created this problem, I didn’t realize that calculating pairs of shoes would confuse her.  She thought that I meant that there were 27 shoes all together which meant that there were 13 pairs with one shoe left over.  She even directly modeled out her thinking by drawing 27 dots into two lines showing their matches.  I wanted to see how she was thinking about the problem; thus, I did not correct her.  However, next time I will be more aware of my wording and I will choose words better understood by the students.


The next problem that I gave Meagan was another one that required multiplication, but she did not approach it like a multiplication question.  I asked her before our session if she had done any multiplication or division word problems before and she stated that she had not.  Thus, she started out by viewing these problems as addition problems just like the ones she did earlier.  This question stated, “There are 26 groups of dancers competing at the State Competition.  Each group has 13 people in them.  How many people will dance in the competition?”  I thought that this result unknown problem would be a simple multiplication for her, but Meagan saw it as a difficult modeling problem.  She first drew 26 circles and put the number 13 in each to symbolizing the 13 people.  This method would have worked great except for the fact that she stopped and instead of counting the circles she stated, “There must be an easier way.”  She then continued to think, and she asked, “Could you do multiplication?”  I stated, “Work the problem out any way you would like.”  She smiled back and said, “I got it!” Meagan wrote down 13 on the page 26 times.  This was multiplication, but she clearly had not made the connection with the simple algorithm as of yet.  She started to answer that question, but she stopped again and asked to go to the next problem.


From then on, I monitored the numbers closely to be sure that they were easier to directly model since that was the way she most enjoyed solving these multiplication problems.  However, she shocked me again when I gave her the division problem, “There are 36 people in the dance competition.  Only 6 teams are competing.  How many people are in each team if each team has the same number of dancers?”  Again she shouted out that the answer was 6 without any doubt.  I asked her again how she came to that conclusion and she stated, “Because 6 x 6 = 36, and six groups of six people have 36 people all together.”  She did a similar algorithm in her head for then next problem that stated, “We have many jumbo bags of M&M’s.  We have counted each bag and found that each one has a total of 13 M&M’s in it.  If there are 39 M&M’s all together, how many bags did we start with?”  She used recall knowledge again by adding 13 together 3 times to create 39.  In her explanation, she stated 13 x 3 = 39.  I figured that she just had her 3 and 6 multiplies memorized well to understand those problems so easily.


The last multiplication problem that I gave her was one similar to the State Completion question, and I made it a point not to use 3 or 6 in the problem.  Her question stated, “There are a lot of students in your school, and each class has exactly 24 students.  If there are 5 classes of students, how many students are in the school?”  She directly modeled this problem out by drawing classrooms and then filling each with 24 students; but again, she stopped mid-drawing and began to write 24 five times on the page.  She calculated this number using a derived strategy where she added all the fours together individually and then added all the twos together.  With her place value knowledge, she was able to add the numbers together correctly.  


During the whole interview I continually asked questions about Meagan’s thinking process.  I wanted to know even if she was doing the algorithm if she knew what the algorithm was showing.  I asked questions like, “How did you come up with that answer? Explain what you did for me again?  Could you show me another way of solving this problem?”  Using this line of questioning, I was able to see deeper into her mathematical reasoning, and I could accurately tell what she knew versus  what she just did.


Meagan has a very deep understanding of place value, and she revealed this to me when she conducted many of her joining and separating problems.  She even showed me an addition algorithm using place value in the first problem that I presented her that I had never seen before.  This understanding clearly helped her perform the addition and subtraction problems so easily.  She also knew her multiples of 3 and 6 very well.  She used this a variety of times when calculating her answer.  The problems with which she had the least difficulty dealt with multiples of these numbers.  Since she had committed these math facts to memory, those questions were easier for her.


I believe that I learned a lot about Meagan’s mathematical ability by doing this interview.  Next time, I know I will be more careful with my word choice when developing my questions to make them less confusing.  Other than that little confusion, I believe Meagan is ready to take that next leap into doing multiplication just as fluently as she is doing addition and subtraction.  She has the concept down and she showed that to me many times, but she has yet to make the connection that adding a number 2 times is the same as multiplying that number by two.  If I were her teacher, I would have her work on more multiplication problems that require her to use addition fact with her recall knowledge of the multiplication tables to better understand the connection between addition and multiplication again.  With this little help, I believe she will be able to make the connection easily.  


Math interviews are a great way of assessing a student’s knowledge of the basic facts and finding out if they are ready to extend to more difficult concepts.  The information that I can gain from Math interviews could aide me in preparing my class so that we are constructing their own knowledge rather than just constructing algorithms.  
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