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TE 855 – Final Project

How does a teacher effectively communicate with students 

to facilitate effective mathematical discussions?
1.
The question that I have chosen to investigate is, “how does a teacher effectively communicate with students to facilitate mathematical discussions?”  Historically, the teacher’s role in a classroom was to tell the students what they needed to know, and then provide practice to use this new knowledge.  The teacher and the textbook were the sources of knowledge, and the students were expected to learn and retain the mathematical skills.  Through many years of research, and through the change in the NCTM standards, the ideas about how mathematics should be taught have also changed.  It is widely believed that the teacher’s role is no longer to be the sole provider of knowledge for the classroom, but is to act as a facilitator of student discussions based around tasks designed to engage students in specific mathematical skills.  


My hypothesis is that teachers need to facilitate student discussions and understanding by asking questions, not passing judgment about correctness of student answers, and by scaffolding tasks so that all students become successful in understanding mathematical ideas.  Not only do teachers need to ask questions in order to promote understanding and discussion within the classroom, but these questions should be designed and intended to further student understanding of an idea, and also allow the students to discover the ideas themselves.  In addition, teachers should not pass judgment about the accuracy of a student answer, but rather focus on the ideas behind how students arrived at particular answers and the mathematical ideas associated with these skills; emphasis should be placed on the mathematical ideas rather than the answer.  The students will then decide upon and arrive at an answer through discussion and work with these mathematical ideas


One of the main reasons that I chose to research this question is because of a comment made by my principal after observing one of my math lessons towards the beginning of the year.  She commented that I did the majority of the talking during the lesson and that I needed to “let go” a little bit to let the students have time to think through the math.  This got me thinking about how I could change the way that I teach math lessons.  What was it that I needed to do different in teaching my students the ideas that they needed to learn?  How could I become the facilitator instead of the lecturer? 


2. A Review of Literature: 


In her book About Teaching Mathematics, Marilyn Burns explores many different aspects of teaching mathematics including the teacher’s role in the math classroom and ways that teachers can facilitate mathematical reasoning and understanding through discussions.  In the chapter “Managing the Classroom for Problem Solving,” she goes into great detail about how the teacher should facilitate discussion and communicate to the students during math lessons.  Burns explains that, “rather than directing a lesson, the teacher needs to provide time for students to grapple with problems, search for strategies and solutions on their own, and learn to evaluate their own results” (Burns, 29).  Teachers need to give students the basic tools in order to problem solve, and then let the students develop their own mathematical understanding.  Instead of telling students what they need to know, teachers must create lessons in which the students “grapple” with mathematical ideas.  Burns goes on to explain that the effective math teachers, “also need to present themselves as problem solvers, as active learners who are seekers, willing to plunge into new situations, not always knowing the answer or what the outcome will be” (Burns, 29).  In order for the students to become active learners willing to seek out their own understanding, the teacher must set the example.  Students should see their teachers willing to try new ideas, without fear of being wrong, and who are also seeking new understandings.  Teachers should be willing to try out new ideas, even if they know they will not lead to an accurate answer; seeing their teacher try something that does not provide a mathematically sound answer will not only encourage the students to take mathematical risks but will undoubtedly lead the students to explore new math ideas.  


In this same chapter Burns explains that teachers have three tasks during student group work.  The tasks are to, “1. Observe the interaction, listening for use in later discussion to groups’ ideas, strategies, and work procedures.  2. Offer assistance when needed, either when all members of a group raise their hands or if a group is not working.  3. Provide an extension for groups that finish more quickly than others” (Burns, 33).  During group work, the teacher should be taking careful note of what students are explaining and how they are showing understanding.  The teacher will then be able to come back and highlight this understanding during the discussion of the task.  Also, the teacher will be able to see how the students are approaching the problem to be able to guide the discussion in the direction based on what the students need.  Burns says that the teacher should “offer assistance” but this is not assistance in telling the students the next step.  This assistance is scaffolding by asking questions.  The questions should help the students break down the task or help them look at the task from a different perspective.  The teacher can also use this time to relate the task to something else that the students have done to help the students see the connections to previous tasks and the one at hand.  The teacher should also use this time to push early finishers to approach the task on a deeper level or to attempt a more challenging task using the same types of mathematical understandings.  These more challenging tasks should be incorporated into the mathematical discussion to help push the understanding of the entire class.   


Burns reminds the reader that the teacher should not only be helping the groups having trouble, but should make sure that they “listen and . . . observe as students work.  This is helpful for assessing how students are thinking and learning” (Burns, 34).  Teachers need to know what each of their students understands, and which mathematical ideas need to be focused on in future lessons.  By listening and observing all students while they are working, the teacher knows in which direction the rest of the lesson will have to go, how much scaffolding might be necessary, and the level of tasks for the next lesson.  


Burns goes onto list several questions that she believes to be helpful for teachers to ask while students discuss their mathematical ideas:


“How did you organize work in your group? What problems did you encounter? Was your method effective or can you think of a better way to have work? What strategy did your group use? Did any group use a different strategy? How did you decide if your findings make sense? How can you check your solution? Are there patterns or relationships you can see from your solution? Can you think of another problem you’ve solved that this reminds you of? How are the problems alike and different?” (Burns, 34).

None of these questions that Burns suggests asks the students what procedures they used, or even what they thought the correct answer was.  The discussion should be focused on the ideas that lead the students to a solution and not focused on getting the exact right answer.  If the ideas are mathematically sound, then the students will be able to arrive at an accurate solution, and in turn the exact solution is not the focus of the lesson. 


After reading Burns’ chapter, it is very clear that the focus of each math lesson needs to be on the students and them working through different math tasks.  The teacher is there to scaffold ideas and to push deeper understanding.  Even during the discussion towards the end of the lesson should be students discussing their math ideas with the teacher asking questions to help facilitate discussion.  The one thing that I did not find was a time frame.  How long should the students work independently before discussing the task?  Also, should these types of lessons happen every day?  I knew that I was going to have to design my lessons around my students and their understandings.  As the teacher, I needed to become the facilitator and lead the problem solving and discovery by example.  The students needed to be shown the way, and I needed to ask them questions to guide them into mathematical understanding.


In their book Beyond Arithmetic; Changing Mathematics in the Elementary Classroom, Mokros, Russell, and Economopoulos explore the changing math expectations and in turn the changing math classroom.  In the chapter, “A Look into the Classroom,” the authors explore and discuss what a successful math classroom should look like, including what the teacher should be doing and saying.  The authors explain that modeling is an important aspect of a math classroom; the teacher should set the example for how to ask questions, how to discuss, and how to be engaged with the mathematical ideas.  The teacher can help to create a successful math discussion, “by clearly wanting to hear many different ideas, by asking questions that promote thinking, and by listening carefully and with interest to what students are saying, we model the important components of a good discussion.  We show how to listen, question, reason, and be engaged in discussion” (Mokros, Russell, Economopoulos, 49).  The teachers not only need to teach the mathematical ideas, but they also need to model the ways to effectively discuss those mathematical ideas.  If a teacher is not fully engaged in the discussion and in the math ideas, then the students will not be either!  


The students work in groups or individually to explore different math tasks designed by the teacher.  After the students have a chance to work on the task, the class comes together to discuss their ideas about the task.  The students should be the ones discussing their mathematical ideas while the teacher facilitates the discussion.  The authors explain that, “After listening to all perspectives, the teacher can step in to highlight an important mathematical idea – not by identifying it as ‘the right way’ or ‘the best way’ to solve a problem, but my asking question to encourage students to focus on an important aspect of the problem, to consider a conjecture that someone has made, or to compare the strategies presented by different students” (Mokros, Russell, Economopoulos, 58).  The teacher needs to make sure to ask important questions that lead all of the students to deeper mathematical ideas. By asking these questions, the teacher is also promoting the mathematical discussion that the students have about the task.  The teacher does need to keep in mind, however, that judgment should not be passed regarding the correctness (or incorrectness) of any one answer.  The students should focus on the ideas, and the accurate calculations will come with understanding these ideas.  This chapter did suggest a few questions that a teacher may ask to help promote mathematical discussion, but no examples were given of these discussions actually happening in a classroom. Also, the chapter did not give details about what the teacher should be doing or saying while the students are working on a given task.  This did encourage me to think about how often I do ask for an answer rather than ask questions that promote discussion.


In her book Teach Problems and the Problems of Teaching, Magdalene Lampert takes a magnifying class to her teaching practices and explores the reasoning behind each decision she made in the classroom.  The chapter “Teaching While Leading a Whole-Class Discussion,” Lampert discusses one math lesson at great detail and reflects upon her thinking during and after the lesson.   As with the other authors discussed, Lampert carefully selects a task for the students to work on that will lend itself to being solved in many different approaches and that also addresses the mathematical ideas she hopes to cover in the lesson.  As the students work, Lampert circulates around the room to take note of who is approaching the task and in what ways the students are thinking about the task.  Lampert explains that the questions she decided to ask, the students she decided to call on to explain, and the approach she decided to take with the discussion stemmed from the work that the students were doing. 


After the students had ample amount of time to work on the assigned task, Lampert opened her discussion with a simple, “Who has something to say about [this problem]?”  She explains that opening a discussion in this way encourages all of the students to participate in the discussion.  The students who have yet to arrive at an answer would still feel comfortable contributing and volunteering ideas because the discussion begins focused on the ideas and not on a particular answer.  Lampert explains that she “asked [a student] to explain his solution and [she] recorded parts of his explanation on the board, inserting [her] own mathematical commentary” (Lampert, 144).  Lampert never passed judgment about the incorrectness of the answer, and in fact she specifically called on this particular student so that she could discuss and highlight certain mathematical ideas. 


 As Lampert lead the student through discussing his ideas, Lampert asked questions that led the student to see that his answer was too big.  By spending time working through this particular students’ idea, Lampert showed the rest of the class that everyone has important ideas that are worth spending time discussing.  Lampert explains that, “the topics of our work together included talk about conventional mathematical content as well as aspects of mathematical practice and the practice of ‘studenting’ – or learning to learn – in this classroom setting” (Lampert 145).  Through the discussion, Lampert was able to ask the student questions for him to be able to see the error in his thinking.  She did so in a way that taught him not only to be confident in sharing his work, but also to show him that he was indeed capable of thinking mathematically about the task.  


Lampert makes it very clear that teachers should not simply ask for the answer to questions, and then tell if these answers are right or wrong.  She explains that teachers should “provide students with tools for reasoning themselves about the appropriateness of their answers” (Lampert, 151).  The student described in the above paragraph was never told that his answer was wrong, but was instead given the mathematical tools to decide that his answer was actually too big.  Instead of pushing the student and risking embarrassing him or harming him socially, Lampert left this student’s ideas on the board, and called on another student to explore another idea.  The original student was left to make sense of where he had gone wrong in his thinking, but now he had the mathematical tools he needed.  Lampert did this through questioning and clearly making the connections between related ideas.  The first student to give his explanation was never bailed our by Lampert or by another student.  Lampert explains that, “if they learn to expect me or their classmates to step in when they do not make sense, rather than learning to get themselves out of a difficult spot, they will not be likely to do mathematics when completing the assigned problems” (Lampert, 160).  At this point, I realized that I often allow my students to “phone a friend” when they get stuck and do not know where to go in their explanation.  I thought that this was a way to maintain engagement in the discussion when in reality I was giving students a way out of thinking mathematically.  I knew that I had to look very closely at how I was facilitating the mathematical discussions in my classroom.  When I thought I was promoting discussion and engagement about math ideas, I was (according to Lampert) actually doing the exact opposite.  Another aspect of Lampert’s lesson was that the discussion she described in detail only took about six minutes.  The majority of the time the students were either working or discussing their ideas.  After the comment made by my principal, I knew that I also had to take a very close look at this aspect of my math lessons and discussions.
 
3. Modes of inquiry: 


When I decided to study this question, I knew that I would have to record several math lessons, and then figure out which questions and statements promoted effective mathematical discussion.  Before beginning to figure out how to effectively facilitate a math discussion with my research in mind, I wanted to record a “before” discussion so that I could have something to compare my changes to.  I wanted to be able to look closely at a few math lessons, as Lampert did, in order to explore and discover which types of questions promoted math discussion, and which questions did not.  This approach made sense to me after reading several chapters in Lampert’s book.  When looking at the effectiveness of the teacher’s communication, I think it is important to look at the entire lesson and how the teacher communicated with the students through the course of the lesson.  Also, after reading Lampert’s effective discussions, I knew what the discussion should look like and had an example of how to collect the needed information and think about my effectiveness.  After recording the lessons, I would then go back and listen to them to analyze the effectiveness of my questions in promoting mathematical discussion.  I would also be able to go back and listen to the discussion to determine what I should change or improve for the next math lesson.  This method would allow for reflection and for change in the lesson format if I decided it was necessary.


One approach that I considered was to do the analysis while I was teaching the lesson.  I thought that perhaps keeping a tally chart of effective questions and ineffective questions while I was teaching would be helpful.  I realized that this, however, would get in the way of me actually teaching the lesson.  I would be listening more to myself than to the students.  It is imperative that the teacher is very engaged with the students’ ideas in order to effectively question and scaffold, and collecting data this way would take me away from their ideas.  Also, this would not help me when later reflecting on what exactly was said during the discussion.  This approach was simply not practical for analyzing the discussion as a whole.  


4. Results: 


After my principals comment about how I talked for the majority of a math lesson, I became curious about what was actually going on during my math lessons.  To begin my data collection I asked the math facilitator at my school to come into my classroom and help me figure out what kinds of questions I was asking and how much time I spent speaking during the lesson.  I planned to record the entire lesson, however another teacher was already using the technology necessary for this.  Instead, the facilitator took anecdotal notes.


Based on the notes from the facilitator and from the conversation we had after the lesson, I spoke in front of the class for 34 minutes of the hour-long math time.  During this time, I introduced the math task that the students were to work on, I gave them a little bit of a hint about how to go about solving the task, and then let them work.  Once the students began to work, I observed their work and listened to their conversations that they were having about the task.  The moment that I saw several groups stuck in the same spot, I pulled the class back together again, and gave everyone another hint about how to avoid this same problem.  My facilitator actually noted that I carried my bell around in my back pocket with me (which I realized I did often, and have since stopped doing) just so that I could quickly rein the students in for a quick hint, before turning them back to their work.  


Once the students had about 20 minutes to work through this task (and those 20 minutes were punctuated with me stopping them to give them hints 3 times in all), I called the class together to discuss the task.  I knew that we only had 10 minutes before several of my students would be pulled from my classroom for special services, so I get through the discussion quickly.  With this in mind, I called on a student who I knew would be able to accurately explain her ideas.  When I began the discussion I asked, “Who thinks they can explain their answer?”  Looking back at this question, I realized right away that I had started the discussion focused on getting the right answer, and possibly focused on the process of getting to that right answer.  The story problem the students were working on was, “Sally had 23 balloons.  Her mom gave her some more.  Then she had 47 balloons.  How many balloons did her mom give to her?”  The first student that I called on answered that she knew the answer was 24 balloons because she counted back on the hundreds chart.  I responded, “Yes, her mom did give her 24 balloons.  How did you get 24?”  I had the student demonstrate on the class hundreds chart, but I did not push her any further in explaining her thoughts behind why she knew to do that.  When reflecting on this comment I made, I knew that I had passed judgment about the answer and that any student with a different answer would not be willing to share because their answer was now “wrong.”  I called on a few more students to share which tools they used to get their answer, and then wrapped up the lesson.  After reading the kinds of questions that I asked my students, and realizing the amount of time I did not let my students explore, I knew that I had some major changes to make.  The comments that I made during the “discussion” did not help facilitate any mathematical discussion.  I did not give the students a chance to explain how they approached the problem, their ideas about what the problem was really asking, or even why they decided it would be a good idea to subtract.  I also needed to make sure that the task was a little more open ended.


A week after the first task I decided to bring a tape recorder with me to school so that I could collect more accurate data.  Since my focus was on the questions that I asked, I kept the tape recorder with me the whole lesson.  This meant that, unfortunately, I could not hear most of what the students said during the lesson.  To try and combat this problem, I had a clipboard where I recorded what students were doing and saying as I circulated around the room.  I also kept track of the time using my classroom clock.


There is a reoccurring activity in the math curriculum that is called “Number of the Day” in which the student need to find several different ways to represent a number.  Instead of simply giving the students the worksheet with space for the addition and subtraction sentences, I decided to switch the problem around while still working on building number sense.  On the board I wrote:




“What is the question?



1. The answer is 2.  What is the question?



2.  The answer is 5.  What is the question?



3.  The answer is 10.  What is the question?”

When the students came into class from recess, I simply directed them to get out their math journals and to begin working on the question on the board with their tables.  The students looked at me as though I was going to say something else, so I motioned for them to begin working.  They hesitated, but then began to work.  I do think that they were waiting for me to give them some kind of direction, as I would have in the past. 


As the students worked, I tried to listen and observe as Lampert and the other authors suggested.  One group raised their hands and said they were finished.  They had written that 1+1 was 2, 2+3 was 5 and that 5+5 was 10.  I asked them if they could look at the problem in any other way to come up with different ways to solve it.  They again looked at me, hesitated for guidance, but then began talking about how else they could get the specified answers.  This was new for them; they said they were done and instead of collecting their papers and confirming their answers, I asked them a question and sent them back to work.  


Another group was thinking about the questions in terms of coins (this was another topic that we were working on at the time).  They said that two pennies could be 2, five pennies could be 5, and that ten pennies could be 10.  When they explained to me that they were done, I asked them if there were any other coins they could use besides pennies.  Two of the group members jumped out of their seats, and began to exclaim that they could use nickels and dimes as well.  I asked them if they could think of another way to answer the questions.  At this point, the students had been working for more than 15 minutes and had come up with several different solutions for each of the three questions.  I had only asked the groups questions, and had not touched my bell once to give any hints.


I decided to give the students five more minutes to think through as many different possible ways to approach the questions before bringing the students to the carpet to discuss.  I gave the students a one-minute warning, and then rang my bell when their time was up.  Instead of staying at their desks, I called the students to the carpet to sit in a circle.  I sat on the floor in the circle with them (to show them that I was not going to be the one leading the discussion).  Thinking about Lampert, I asked, “What do you think?”  The students hesitated, but then a few started to raise their hands.  I called on a shy girl who always has very simple yet accurate math ideas.  She explained that she wrote an addition problem for each of the answers.  I asked her why she decided to answer the questions this way, and she explain that she wanted to do addition because we had been working on our addition combinations.  I asked if anyone had something similar to share and several students shared they had addition problems as well.  I asked the class what they thought about the ideas that had been shared so far.  One student who hardly ever talks raised his hand and responded, “They are good.”  I asked him to explain what he meant, and he explained that they all answered the questions correctly.  


I then decided to see what else I could get the students to share.  I challenged the students to take two minutes and talk with someone who was not in their group to find a different way to look at these problems.  After the two minutes, we got back into our circle and I asked who heard an idea they would like to share.  At this point most students had their hands raised and were dying to share an idea they discovered.  I called on one student to share, and then that student called on the next person to share an idea they heard.  I hated to end the conversation, but we had to move onto other math tasks from our curriculum.  When I explained to the students that we would continue to talk about these questions, and would have more like them in the future, but that we had to move on, they all groaned, and went back to their seats.  


Looking back at this particular math discussion, I did very little of the talking (unfortunately, I did not have a colleague in the room to help me keep track of the actual time I spent talking versus the kids talking), and the focus was on the students and their ideas.  Yes, the students came up with answers to the questions, but they were excited that there was not one definite answer, and were very engaged while discussing their ideas.  For the majority of the lesson, I either was giving classroom management directions or was asking the students questions to further their thinking.  The discussion that we had based on this approach was a fulfilling discussion focused on number sense, problem solving, addition, and subtraction.  I asked questions that encouraged the students to share their ideas instead of simply wanting to hear their answers.


A week later we had moved onto talking about even and odd numbers.  Since I know the curriculum I know that the students will eventually have to understand and explain why an odd number plus an odd number will always equal an even number.  I introduced the idea of putting numbers into partners and teams.  If there is one left without a partner, that is the “odd guy out” and that kind of number is called an odd number.  The numbers where each had a partner and the teams were equal were even numbers.  The students worked on putting several numbers into partners and teams to determine if they were odd or even numbers, and how many were leftover for each number (how many were the odd guy out).  Instead of moving onto the next activity in the curriculum, I decided to challenge the students.  I posed the following question to the class: “Yesterday when we filled out our chart, we discovered that there we only had 1 or 0 leftover without a partner or a team.  Would we ever have 3 or 4 leftover?  Show me how you know.”


The students hesitated, expecting some kind of direction, but when I simply motioned for them to get working, they started to work with their cubes to try and figure out the answer.  As I walked around, there were a few students who immediately knew that the three left over could be turned into a pair with one leftover, and that the four left over could become two pairs.  They began writing furiously trying to explain their thinking in words.  There was one student who put every single cube within reach into a pair.  When he ran out of cubes, he looked at me and raised his hand.  He said, “Ms. Reynolds, I know that you can’t have 3 or 4 leftover.  I don’t know why, but I just know it.”  I asked him to get the three leftover that he had been looking for.  He pulled apart a few of the pairs and had three loose cubes.  


I said, “You told me you can’t have three left over. How do you know this isn’t possible?”  He put two of the cubes together, and left one without a partner.  


He looked at me and said, “Because there is really only one leftover.”  He was clearly able to show me, but was having a really hard time putting it into words.  


I then asked him, “What about 4?”  He pulled apart 4 cubes, and looked up at me hesitating.  “Can you have 4 leftover?” I asked repeating the original question.  He arranged the cubes into two pairs and explained to me that 4 leftover was really 0 leftover.  Again, he could show me but had a really hard time explaining in words exactly what he was doing.  If I had simply judged his understand based on his written product, I would have thought he did not understand.  This discussion showed his underderstanding.


Unfortunately we had to move on, so I pulled the students together for a discussion about the task.  I again thought of Lampert and asked, “Well, what do you think?”  One student raised her hand and asked if she could draw a picture on the board instead of explaining.  Answering of course, she drew three circles (labeling them extra) and connected two together with a line and drew and arrow to the third circle.  She then drew four circles, labeled them extra, and connected them into two pairs.  I asked her what her picture showed.  Pointing to the first picture she said, “there is one leftover here,” and pointing to the second picture she explained that there were zero left over.  I asked the class what they thought about her answer, and several kids raised their hands.  Many said that they did something like that but with cubes.  


One student raised his hand and said, “Odd numbers will always have one person who is sad.”  When I asked what he meant by that, he explained that odd numbers can only ever have one without a partner, and that one without a partner would be sad.  Through posing questions and engaging the students in challenging mathematical tasks, my students were able to discover that odd numbers will always only have one number left out.  I never told them this, I never asked them to think of something to say something that would be true about all odd numbers, but they discovered this through an effective math discussion.  In this second lesson, I set the students up with a task, and left them work.  I only asked questions, and they were able to arrive at am accurate generalization about odd numbers.  I was completely surprised by the understanding that the students demonstrated during this discussion.  It normally is not until the very end of the unit that the students are able to see and understand that every single odd number has only one leftover.


Looking back through my recordings and notes, I was able to see that asking questions designed to promote discussion was an effective way to build mathematical understanding in a math classroom.


5. Conclusions and Limitations:  


From this inquiry, I have learned that the way in which a teacher communicates to a class during a lesson determines how engaged the students are with the material.  If a teacher is too willing to accept an answer as “right” or “wrong,” then the students are not pushed to think for themselves.  It is incredibly important to push the students to think outside of their comfort zone in order for each of them to increase their math understanding.  I also learned that the task that a teacher chooses should be thought through and connect to ideas that the students have background with, and will help lead them to deeper understanding of things they will encounter in the future.  When teachers pose questions to guide the student into mathematical reasoning and a mathematical discussion, the students take ownership of the ideas, are much more engaged, and have a deeper understanding of the mathematical ideas.


One of the limitations that I found was that in my recordings I was not able to hear every single response that the students gave.  I was also not able to effectively record the discussions that the students were having with each other.  The only way that I could see to eliminate this would be to give each group their own recorder, but this would be impractical.  A lot of math discussions and ideas happen when the students are working in their small groups.  A lot of these ideas are not shared when it comes to a whole class discussion.


I was not expecting my students to show this much understanding so quickly.  I truly was expecting that I was going to have to urge them in order to discuss the math ideas instead of the answers, but Lampert and the other author’s from my research described exactly what my students did in my classroom.  The questions that I asked, the ways I introduced the tasks, and the methods for facilitating discussion they described helped to promote an effective math discussion that lead to deeper mathematical understanding (specifically of odd and even numbers).  I have yet to give the student their end of the unit assessment, but I am curious about how they will do on it after the mathematical discussions we have had.


I do still wonder if every single lesson can be like these few I described.  Can you teach the basics this way?  How would a kindergarten teacher ask the students questions like this to promote discussion of the very basic mathematical concepts?  Is there any room in a math classroom for direct instruction?


6. Next Steps: 


If I were to plan a follow-up inquiry, I would ask, “How can a teacher teach for mathematical understanding by using instruction while still teaching the given curriculum?”  It is mandated that I use the given curriculum in my classroom, and thankfully this curriculum lends itself well to having many deep math discussions, but there are aspects of the curriculum that I could leave behind.  If teaching through discovery is much more effective, then why should I still test the students on how fast they can answer addition facts?  Through my research and my data collection and analysis process I learned that students have a deeper understanding when they discover the ideas on their own.  How do teachers go about using the given curriculum, and following a pacing guide, while they engage their students in these discovery tasks?  Since I have finished collecting my data, I have noticed that I have continued to ask questions in order to guide my students’ thinking.  The discussions have continued to show mathematical understanding.


Through this inquiry, I have encouraged my second grade colleagues to try and as more questions focusing less on getting the right answer and more on the ideas behind the answers.  I have also tried to lead the parents into understanding why the ideas behind the math are as important, if not more important, than simply writing down the correct answer.  When I have asked the parents the same questions that I ask the students, some have realized where I am coming from, while others simply get annoyed that they do not know how to answer the questions themselves.  I think that it will take a lot of work to teach the curriculum the way that I did for the few lessons I described, but deeper student understanding will be worth the effort.

References

Burns, Marilyn. (2000). Managing the Classroom for Problem Solving.  About Teaching Mathematics (2nd ed.) (pp. 29-42).  Sausalito: Math Solutions Publications.
Lampert, Magdalene. (2001). Teaching While Leading a Whole-Class Discussion. Teaching Problems and the Problem of Teaching (pp. 143-177). New Haven: Yale University Press.
Mokros, J., Russell, S. J., Economopoulos, K.. (1995). A Look into the Classroom. Beyond Arithmetic; Changing Mathematics in the Elementary Classroom (pp. 42-64). New York: Dale Seymour Publications.
VanDeWalle, John A. (2007). Teaching Through Problem Solving. Elementary and Middle School Mathematics; Teaching Developmentally (6th ed.) (pp. 37-60). Boston: Pearson.
