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Negative Effects of Subtracting Negative Numbers

This year I got a class that was full of students that had struggled the year before in math. The theory being that if they were all together I could teach at their pace and make sure that they had a strong understanding of a few key topics rather than poor understanding of all of the topics. One of those topics was understanding how to subtract integers.

This was at the start of the year and this was my first unit with this class. We had already spent a few days going over adding integers which went great and now it was time to introduce subtracting. I was using chip boards to explain how you take the first number and simply subtract the second. If there are not enough chips to subtract just add a zero pair. And this is where the class went kaput. The class could not understand why they should add a zero pair. Negative subtraction just fell apart.

Cost Benefit Theory

My target audience was my third period class, full of low level math students with a high percentage of  ELL and IEP students. The personal benefit for the students was getting a good understanding of the math in order to get a good grade in the class. The class also enjoyed using the chip boards so the incentive to use the chip boards again was a positive benefit. The personal cost however started with learning a new idea as these students always get nervous with something new as they seem to fear they will not understand it. So initially the perceived involvement was high but it did not last. The students soon found that this was harder for them then they feared and the chip boards lost the appeal they  previously had. While this made the actual involvement lower than the perceived involvement, the children were still curious and trying to understand what in the world I was talking about.

Schema Theory

When I introduced subtraction with negative numbers my students recalled the schemas that we just learned about addition with negative numbers (Chip board, zero pairs and adding negatives) and also recalled their own subtraction schema with positive numbers. All I thought I would have to do is tune those schemas to incorporate negative numbers ad we would be off and running.

The students have the individual pieces of the schema needed for negative number subtraction but it turned out I needed to focus much more on explaining how they work together instead of making an assumption that they would just need a quick tuning.

Cognitive Load Theory

The cognitive load that I tried to teach that day was much larger than I had anticipated and that simply was more than they could handle. I thought I was teaching subtraction using negative numbers. I ended up trying to teach a new chip board, a new way to look at zero pairs, introduced subtraction, and made a significant tweak to addition all in the matter of 55 minutes. These students simply could not learn that much material in that amount of time, their schemas did not connect, their limit was passed, and they stopped being able to make any connection.

Dual Coding

During the lecture the students thought that subtracting negatives was clear, they knew all of those parts I was talking about but when I asked them to do it themselves and reproduce the information the class stumbled.  When I was giving them verbal directions and a visual example myself those two items connected because I could make them connect. When I was leading with verbal directions but the class was trying to make the visual the information did not connect, they could not make what I was asking happen. It got so bad that at one point I was holding up three dollar bills and grabbing at thin air asking them how much money I now have. The students kept responding four, five, six dollars. (Trying to represent the adding of zero) Everything had become so jumbled and mixed up that a simple question was misinterpreted and became even more confusing.

ELM Model

Usually math is a difficult subject for these students but I helped them get comfortable enough to believe that I could actually teach them and that they could actually do it. They initially had a peripheral belief in what I was saying because they had earned it at this point. These students were willing to learn what I had as a goal for them. This however is not enough as they were not able to do what was asked. Once they realized they were not able to take the big leap I had hoped for, they soon became unwilling to learn.

The class ended, the students gained nothing. They left more confused then when they came in. They were questioning their own schemas and prior knowledge as to if they even knew what they thought they knew. Something had to change.

Change

I went away from that class period dejected, frustrated, and confused. I have lunch right after this class and spent most of the time complaining how they didn’t get it. It wasn’t until later in the day that I really reflected on it and figured out that they had done nothing wrong and that I needed to change up what I was doing. 

Attempting to undo the damage

When the students came back the next day they would no doubt have a high level of frustration due to what happened. This means I would have to increase the benefit and attempt to lower the cost. The first thing I would do is explain to them that it was me who messed up, not them. An explanation of how I failed here would help to ease their thinking about being unable to do math. I would also like to review the concepts they already knew so that they can get comfortable in the fact that they do know how to do math. Finally, I would like to have some sort of activity that has a reward attached to it. All of this would increase the ratio in probability of involvement. I would, however, have to make sure to not damage the actual involvement.

I would still focus on tuning the schemas that they already have I just would not have such a large load for them to try to learn. The biggest problem of the previous day seemed to be the inability to understand adding zero pairs did not change the problem. I would review adding of integers to remember how we cancelled out zero pairs. Building off of this topic we would play a math game answering problems that all have the same answer  but different number sentences. Students would work in groups, use actual chip boards and have both verbal and actual rewards for increasing understanding of the work. I would monitor progress and limit the number of new ideas per day. 

Having lost some amount of respect for my teaching of integers in the eyes of my students, I need to take a more direct route in my teaching of the subject. I need to hook my students back into math and back into believing in themselves. By achieving these little victories every day, the communication and mathematical progress for both the students and myself will be greatly improved.
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