


What Happens on a Typical Day?
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The Inquiry-Oriented Linear Algebra (IOLA) materials work from the premise that you, the instructor, will structure class time so to allow for small group work, whole class discussion, partner talk, and time for you to “tell” students important mathematical information. The amount of time spent on each of these different formats will vary, but it is expected that each class period will contain some amount of each of the following: 

Small Group Work (3-4 students per group)
· Spend a few minutes making sure students understand what the task they are about to work on is asking them to do, but do not prescribe or elicit solution approaches. 
· Help students be accountable to each other in their small group. Encourage them to make sure no one in their group is lost or not participating. 
· If possible, give each group a white board where they can work together on a shared physical space (as opposed to each student writing things out individually). Students often use their phones to then take pictures of their collective work. Office supply stores sell inexpensive white boards.
· When talking with a small group, try to avoid one-on-one conversations. Instead try to get all members of the group involved.
· Give advice and suggestions when appropriate.
· Periodically stop small group work and have students report back on their current progress, even if they are not finished. It is rarely productive to have small groups work for more than 15 minutes before reporting back to the whole class.
· Don’t feel compelled to get to every group before having a whole class discussion.

Whole Class Discussion
· See section below on Productive Whole Class Discussions.
· Try to avoid whole class exchanges in which you ask a question, a student responds, and then you evaluate the response. This is not a discussion.
· Select one or more groups to present their work to the class (even work that is not completed can lead to productive discussions). White boards or document cameras tend to work well for presentations.
· Standing to the side of the room and looking at the class (versus the students who are presenting) encourages those presenting to speak to the class and only to you (a natural tendency for students). 

Partner Talk
· Partner talk is distinct from small group work in that the instructor directs students to discuss with the person next to them a specific idea for 1-2 minutes and then report back to the whole class.
· The instructional materials do not specify when you might use this strategy. A rule of thumb is to use partner talk when the instructor perceives that students need additional time to digest an idea or when an idea is particularly important. 
· Directing students to talk with the person next to them about a challenging idea is a strategy that occurs during a whole class discussion or during a lecture. Typically partner talk might happen once or twice a class session.
· Partner talk allows those students who are hesitant to speak in the whole class a chance to discuss their ideas; students who are not following can bring up their questions with their neighbor and perhaps find a way to formulate their question for whole class discussion.  


Time to Tell
· One form of telling is lecture. Although the IOLA materials do not identify specific times for the instructor to lecture, it is expected that you will use your good judgment to lecture at times, but this rarely happens for more than a quarter of a class period. 
· You do need to tell students things, especially when it comes to mathematical conventions and formalisms. During whole class discussions it is at times appropriate to tell students specific information. Whole class discussions are meant to be occasions to develop the mathematics and consolidate students’ initial and tentative ideas, and this at times requires you, the instructor, to share your expertise.
· Another time to tell is at the end of class. Students often need to leave class knowing which of their ideas were mathematically correct or moved the mathematics forward. It is therefore useful at times for you to give a brief 5-minute summary lecture to bring closure to a discussion or to consolidate students’ emerging ideas.


Productive Whole Class Discussions[endnoteRef:1] [1:  Adapted from Michaels, S. and O’Connor, C. (to appear). Conceptualizing talk moves as tools: professional development approaches for academically productive discussion. In Resnick, L.B., Asterhan, C. and Clarke, S.N. Socializing Intelligence through Talk and Dialogue. Washington DC: American Educational Research Association.] 

To facilitate substantive and rigorous whole class discussions, the following goals are necessary and foundational. Without these, instructors will not have the conditions needed to ensure that the discussion deepens student reasoning and understanding. 

Goal One: Helping Individual Students Share Their Own Thoughts
If a student is going to participate in the discussion, he or she has to be able to share thoughts and responses out loud, however tentative or unsure they are of their ideas. If only one or two students can do this, it is not a discussion––it is a monologue or, at best, a dialogue between the instructor and a student. 

Instructor prompts that can help instructors achieve Goal One:
· “Say more about that.”
· “Dave, I know you haven’t finished, but tell us your initial thinking.”
· “Take your time, we’re not in a rush.”
· “Oh, that’s interesting. Did everyone hear what Julie just said? She said that …”
· “That’s an important point. Keisha, can you say that again?”
· “So you’re saying that …”

Goal Two: Helping Students Orient to and Listen Carefully to One Another
If a student is just sitting waiting to speak, and is not listening to others and trying to understand them, he or she will not be able to contribute to a real discussion. An instructor’s ultimate goal involves sharing of ideas and reasoning, not simply a series of students giving their own, unconnected thoughts, one by one. This goal entails having students continually attend to and make sense of other students’ contributions to the discussion.

Instructor prompts that can help instructors achieve Goal Two:
· “Do you agree with what Darrel just said?”
· “Can someone add to Sean’s idea?”
· “Who wants to add to that?”
· “Did everyone hear what Declan just said?”
· “Say that again so that everyone can hear.”
· “Can someone rephrase Diane’s explanation in their own words?”



Goal Three: Helping Students Deepen Their Reasoning
Even if students express their thoughts and listen to others’ ideas, the discussion can still fail to be mathematically productive if it does not include solid and sustained reasoning. Most students are not skilled at pushing to deepen their own reasoning. Therefore, a key role of the instructor is to continuously and skillfully press the students for reasoning and evidence.

Instructor prompts that can help instructors achieve Goal Three:
· “So, how did you know that 50 is the solution?”
· “How can we check to make sure?”
· “What is the reasoning that allows you to make that conclusion?”
· “Do you agree or disagree and why?”
· “How does that connect with what we learned previously?”
· “How did you arrive at that solution?”
· “Can anyone come up with a different way to explain that?”
· Press students with a counterexample.

Goal Four: Helping Students Engage with Others’ Reasoning
Students need to take up the ideas and reasoning of other students and respond to them. This is when real discussion can take off – discussion that will support robust learning. 

Instructor prompts that can help instructors achieve Goal Four:
· “Who can repeat in their own words what Juan just said?”
· “But what about what Damen’s point that …?”
· “Oscar, can you say in your own words what I am asking you all to do?” 
· “Max, can you say in your own words the explanation that I just gave for why Vilma’s idea makes sense?”
· “So Debbie, is Jorge saying that …?”
· “Jesika, what do you think about what Ding just said?”

Goal Five: Building on and Extending Students’ Ideas
Whole class discussions are occasions for students to report back to everyone how their small group is thinking and the progress they have made on problems. Whole class discussions also need to be occasions in which you, the instructor, add to what students say and help them see how their thinking can lead to more conventional or formal mathematics.

Instructor moves that can help achieve Goal Five:
· Restate what students have said in more conventional or formal terms.
· Introduce a new representation that is consistent with what students have said.
· When a student offers one solution or idea (whether it is correct or incorrect), offer two other alternative solutions or ideas and direct students to decide, with reasons, which solution or idea is correct. 
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