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>> Donna Licari:  Stand by for captions.

>> I think we are about ready to get started.  I think you can share your screen if you like.

>> I'm not going to share my screen.  Hopefully everyone can see me.  I'm still seeing you instead of myself.

>> I don't know how to reset that part of which one is default showing.  Good afternoon who is with us today.  On behalf of department of academic success and institute for teaching and learning, I welcome you to first webcast of 2019 term.  Over the course of this semester, we will have variety of webcasts.  Today, webcast, how do we differentiate instruction in math QR classrooms is based on regional meetings concerning challenges and meeting the needs of students who arrive in our classroom of different stages of competence and confidence.  We are delighted to have Joan with us today.  She earned her ‑‑ masters in mathematics from Indiana university.  At Clark College, taught a range of courses from precalculus.  Presentations to MMA meetings on these efforts.  In 2018, Joan joined the curriculum develop team for higher education mathematics at Charles A. Dana Center.  Joan is sharing with us ‑‑ to implement low floor high ceiling techniques you are going to have opportunity to participate in demonstrating of these strategies.  We are going to ask you to collaborate in breakout rooms with your peers from across the system.  We often ask you to work together, these work out best if you are on your own computer with working microphone and camera.  This webcast will be recorded and will be in the archive.  We encourage you to review this information with campus teammates who cannot be here with us.  Joan, thank you for putting together the webcast.  I'm going to move off camera and let you get started.

>> Welcome, everyone.  Hopefully we will have a good talk here.  I wanted to introduce my colleague.  Frank is doing tech support for us.  If you have questions about something not working or not being able to hear, you are welcome to send him a chat and see if he can help you figure it out.  We know some of the answers.  There is a chat box that I'm currently uploading a file in to that you might have as a resource to follow along on.  Make sure it's available along with recording for those who need it after the fact.  All material on it on those slides.  More contact than that handout.  With that said, let's go get started.  Goals of today's session are as listed here.  Hopefully we are going to talk about difference of instruction and strategies that allow us to incorporate differentiated instruction in our classes.  I want to find out where all of you are coming at this from as far as your experience level and what you are hoping to get out of differentiated learning.  We are going to send you in breakout groups.  We are hoping that you will discuss the following prompts.  What classroom issues are you hoping to resolve by using differentiated instruction?  When do you plan to use that differentiated instruction.  Primary course or some other format that is associated with your class.  In order to make sure that we have enough time to have everyone's voices heard.  Choose a reporter who will take notes and report back to full group and timekeeper to keep an eye on the clock.  We are going to send you in there for ten minutes.  You should once frank sees invites see an invitation that invites you to join a breakout session.  After nine minutes, we will send you a call back.  You can come back immediately or wait entire 60 seconds of that callback at which point you will get kicked back.  You will have to come back.  Have a discussion where everyone is about these two questions about differentiated instruction.  Frank, good to go?

>> We are good to go.  We will have about four participants per breakout room.  Ready, go.

>> Do you have invitations on your screen?  Chenoa.

>> Stephen, I'm going to move him real quick.  He's with nonparticipants.

>> Okay. 

>> Donna Licari:  Captioner will stand by.

>> One group has come back.  We will hang out until everyone is back.

>> Great, welcome back, everyone.  Looks like we ended up in two groups.  I want to hear what you all had a chance to discuss.  Group one.  Group that had more people in it.  Jennifer, Molina ‑‑ who is reporter for that group?

>> That was me.

>> Great.  What classroom issues came up as discussed differentiated instruction?

>> We talked about the mostly in content of group work and promoting equitable ‑‑ different expertise and skill can contribute in a good way.  And group also had academic adviser and say wanted to learn about different approaches and things that were being done in the classrooms to better support the students in those classes.

>> Great.

>> Anything else that anyone in that group wants to add?

>> All right.  Let's hear from second group is.  I believe that was Annabelle and Molina. 

>> Yeah, we have advise sores and academic advisers as well.  What we are doing here at Los Angeles is we are running some instruction program.  Our goal is to look and see what the activities that you prevent, how you can incorporate them into the sessions.

>> Great.

>> So we don't really have classroom issues.  We are looking at SI sessions.

>> Uh‑huh.  Okay.  Sounds good.  Hopefully something that everyone can take away from this whether looking at working in lecture class or whether looking at extra time of your support, instruction time.  So in order to make sure that we are moving forward with consistent definition, I wanted to bring up results that I found in an article about differentiated instruction.  I'm going to give you a chance to read through these and see if any of them resonate with you or spark further questions.  Take a moment and read through these about differentiated instruction.  Does anyone have any questions about these or comments they would like to bring up at this point?  That looks like a no.  When I first thought about differentiated instruction, I thought, oh, no, I have to make a lesson plan and not sleep.  And get to know them.

Big part what I was found as doing research into this, there are ways to design activities that are accessible to students at all levels that allow for them to struggle and really move their thinking forward regardless where they are at with level of understanding with content.  That's what we are talking about are of activities that are low floor, high dreaming.  Low floor, anyone with access them.  High ceiling referring that they have extensions or deeper analyses that can be done by students who are excelling in content.  Want to mention other considerations that are crucial when looking at designing differentiated learning.

First one is prep time.  As you are starting with this activity, can take a lot of time to design things that you feel are good enough to take into class or that you feel comfortable trying to facilitate.  Does take time.  Gets faster the more you practice at it.  Always the opportunity for continuous improvement.  If something doesn't work well, you can revisit it and see if you can revise the activity to make sure you can do it next time.

Other consideration is how in‑class time you are planning to use for these activities.  Ones I picked are generally relatively low as far as time impact on your class.  That is one of our biggest concerns is how do we get through everything.  I tried to identify things that are rich tasks and don't necessarily take whole class period.  Question of covering all course content.  Sometimes you have to make decisions about am I going to cover this additional problem or am I going to have students investigate this other question further.  That's something only you and member of your department can decide.  Another barrier sometimes to this type of learning is classroom setup if you are in one of those tiered lecture halls, environment is different or room that is set up in groups or any other myriad that classroom is set up.  That's something else to look at.  Last one is important and also served by these activities.  This supports collaboration.

That sounds like a nice idea.  Easier said than done.  Especially with students who have not encountered collaborative work in their classes in the past.  So these activities both rely on that culture, actually also serve to help facilitate creation of that culture.  Some of these activities which would start off using right at beginning of term as a way to build that expectation that everyone works with everyone else.  All those different aspects of collaborative learning that we are aiming for.

So the three low floor high ceiling activities are concept checks.  Equivalence justification and novice to expert card sort. 

You may have heard some of these.  We are going to make sure how we can best help our students.  How do we make sure that all students have access to these problems and challenging and rich enough that they are progressing forward in knowledge even if they have a high understanding of content.  For all of activities, we are going to answer the following questions.  Most importantly perhaps, what is this.  What does this look like?  What is it about this activity and implementation of it that makes it for good instruction.  How do you make your own.  That tends to be a challenge.  This is great activities.  How would I make this similar and not exactly the same.  Modifications you can make to these activities and how to help inform our decisions.  All of these can be used as assessments as you are listening to what they are discussing as work through these activities.  If you pull up the chat box, file that I uploaded at beginning of this session, summarizes all of these statements and provides templates for all of activities.  Don't feel like you need to rush to take notes.  The slides and that summary will be available for you.

So the first one we are going to talk about is concept checks.  This is very similar to the idea of clicker question.  Or any of those other voting questions except also incorporated a think‑pair‑share protocol aspect to it.  You can identify familiarity with concepts and quick way to bring your students back together and focus on the material and use this to introduce concept in the middle of concept or at end of concept.  This is multipurpose activity and also pretty efficient.  Good way to bring everyone together without having to take a huge amount of time.

What makes them low floor, high ceiling.  Low floor because the all students can vote for answer they think is right.  We are going to see most important part of these activities is when students talk to each other and try to come up with justification for their answer.  Idea of practicing ability to make a coherent and cohesive argument using mathematical terms correctly is something that high achieving students can continue to grow and develop as they work through these activities.

How are they implemented.  Talk that I normally give to my students if I start this activity because covers few high points that are important about setting culture for this.  I will give spiel.  I will go into teacher mode.  Everyone play along.  How many of you been in a class where teacher asks question and someone immediately raises hand?  Maybe you were the one.  Or had students to the that.  What happens to everyone else in the class as soon as that first person raise their hand?

>> They don't do anything.

>> They relax.  We move on.  Everyone else stops thinking.  The answer is out there somehow.  Way I facilitate these activities.  Nobody gets to raise their hand.  Way you get to tell me is you are going to give me a thumbs up.  Put the thumbs up in front of your chest, I can see it but rest of your classmates that you are being dramatic and raising your hand.  I'm going to wait until everyone had a chance to process this question and thumbs up before we have discussion about it.  If you want this to be over, you have to tell me that you are ready to answer the question.

Allows for some of our students like a little bit more processing time.  Some of our students are quick.  This evens that playing field a bit.

So that's basically the rules for the participation.  Idea here is to help students ‑‑ help identify the fact that all students have something useful to this discussion.  Everyone's voice is equally important and not just the person that is fast.  That we are requiring that everyone thinks and willing to share their thought.  Those are the reasons I have those rules.  You can modify them as you like.  I think it's important that you ‑‑ do away with hand raising.  Giving that time for all students to think is very important. 

And then I have established the rules and toward the end of semester, that doesn't take much, you say you have a voting question.  I'm going to do the same thing here.  I have a poll that I'm going to have you go through.  I'm not going to poll this poll until everyone had a chance to vote on the answer that they think is correct.  I'm going to pause and wait for you all to make a decision about which one you are going to vote for.

>> This is an individual activity.  Hold off on saying anything until everyone had a chance to vote.  So far, I have two votes.  I'm waiting for about four.  Waiting for people to chime in.  We are going to hang out until everyone had a chance to do this thinking.  This is pretty much what I would be saying to this class as walking around.  I want to make sure that everyone has a chance to think through this process and vote on what they think is correct answer.

All right.  I think I received all the votes.  I'm seeing that the votes are evenly divided between two choices.  I'm not going to tell you what right answer is.  I want you to talk to each other why you voted.  Frank is going to send us into break out groups of two.  Spend three minutes talking about why you picked the answer you picked and what kind of argument can you make for why you think it's the right one.

>> Send us away.

>> It's going to take one second while I take everyone to breakouts.  This is what would happen with students.  I wouldn't tell them what the outcome was in any more generality than I see people voting for couple of options or people voting for all of options.  I would ask them to turn to their neighbor and talk about why they picked their answer and what argument they can make for it's correct.  I would listen for volume level in the class to drop.  Because they ‑‑ I will start talking and run out of things to say.  And they will start socializing and volume would go back up.  I cannot hear the volume.  I'm going to give you three minutes to have this discussion.

>> So I have Stephen and Sonya in one.  I have Molina and Jennifer in ‑‑ I'm going to have professor Molina.

>> Lina, I believe there are several people present with you in the room.  Would you mind being your own breakout to talk amongst yourselves?

>> Yeah, we can do that.

>> One break out room and then everyone else should have a partner.  Read, set.

People are starting to come back.  I'm going to wait a little bit longer until everyone has rejoined.

>> We are back.

>> Great.  We have now completed the first three steps of this process.  We talked about the rules.  Had you vote.  I'm getting feedback from someone.  If you could mute yourself for me real fast.  Had you discuss answers with each other.  That part in a classroom would be turning to your elbow partner.  We did it through breakout rooms.  I'm going to have you vote again.  Relaunch the poll.  You don't see the answers.  Now I want to see if your answers have changed as a result of this conversation.  Looks like we have had a slight migration from one answer to another.  I'm not going to tell you which way we moved, I want to hear from you guys.  Anyone want to make case for two options that people ‑‑ would anyone like to make an argument why their vote is correct?

>> One of the reasons why we picked Lake Superior.  It's one of largest lakes around.  If it's that large, got to be pretty deep.

>> Seems like a reasonable ‑‑

>> Anyone voted for crater lake.  Can you tell me why you voted for that?  I can probably wait longer than you can.  Are you talking?

>> There you go.  I read before that several different lakes or crater lakes are deep.  That's what I went by.  I thought about lake superior.  Glacier lake.  Maybe not so deep.

>> You have geological knowledge that contributed to your answer.

>> Very little, but yes.

>> We use whatever pieces of information come our way, right?

>> This is what would happen with students.  We have this discussion.  I call for different ‑‑ some of different explanations.  I will tell people what the answer.  The answer is crater lake.  It's deepest of lakes in United States.  Whole idea here in mathematical context, students would have been practicing talking about the concept of mathematics.  Why their answer is mathematically valid, all those different things as working through this problem.  Reason I didn't do a math example, now know math.  I would have to go beyond my comfort level to give you hard enough math problem.  If I wanted to use these, how do I do that?  There are lots of multiple choice problems available in the world.  Pretty much anyone can be used in this context as long as you are kind of thoughtful about choosing the answers that you pick.

That's what this second bullet point is getting to.  We want to try to pick wrong answers that identify misconceptions.  They are similar to another type of problem called a pivot question.  Each wrong answer gives a teacher a direction in which to pivot their lecture to clarify something.  Those are much harder to design.  I'm working on that.  Picking common wrong answers will often allow you to have students identify out loud that the thinking that led them to that wrong answer and allows you to identify misconception and address it.  As you are trying to write these, I wanted to share this website that has lots and lots of voting questions for all sorts of levels of math classes.  If you are not sure how you want to create something for your particular class, this is good place to start.  Looking for types of questions that might be useful.  This link is in that file that I put in the chat folder.  But you can also find it in several places.  Will also be when you come back to recording available on those notes.

There is a question of what are different ways in which I can use this?  These are examples from what I had when I was teaching.  I want to show you options for multiple choice.  This first one is something very much what you saw before.  There are four options and none of the above or I don't know answer.

I often would not give and I don't know answer to my students.  But I would tell them that they had to signal that they didn't know an answer with a closed fist.  If going to vote for A, I ask them to put up one finger.  If put ‑‑ C would be three fingers.  You didn't have to have high‑tech resources.  If you high clickers, that's fine.  You can use that tool.  Don't show them results after first round of voting.  You don't want to let popular vote influence their choice when they go to discussions.  This is one example of modification.  This next one is a little bit more subtle.  This is a statement where there are valid mathematical arguments that can be made to support all three of choices.  This is less about having a correct answer than it is about getting students to think about different possibilities and different arguments that they would make.

This one is geared at that skill ‑‑ that part of rigger that is part of being be a to make a coherent argument.

Another option that you can do, you can have two kind of not applicable options.  One option is answers are not here.  Other option is there aren't such answers.  Some students don't recognize the difference between those two statements.  This can be a good way to get into idea of does it exist or not in the first place.  That's another way to modify it.  Fourth way that I modified these is being able to use as a true/false question.  I do still have four options.  Things that differentiates them is how confident the student is.  When I give one of these questions, I tell the student if they vote for A or D, I'm allowed to call on that.  If they vote for B or C, that's fine.  I will not call on them.  Anyone that votes confidently is giving me permission to say, all right, I can back this up.  Again, sometimes I will call on if number is confident in true direction and somebody is confident in false direction, I will call on them both and start a discussion what is missing from this argument or what is missing from this argument.  How do we get to consensus what answer is.  All of those designed to prompt in‑class ‑‑ and practice how they can make coherent arguments with each other.  That's safer and in front of whole class once they had that practice. 

Kind of alluded to this is already.  If you are using this as introductory question into topics and all students pick the correct answer and nobody votes for wrong Wong, you don't need to do background information as you need to.  If they are commonly answering something wrong especially toward the end of a topic, that might give you an idea that there still needs to be clarification on that topic.  Maybe there is a big misconception that whole class has latched on to and wrong answer that they pick could help you identify what that misconception is.

If voting is spread widely amongst all the choices, may need that you need to revisit that topic deeper.  Because means that everyone is getting different messages.  And there is just a lack of clarity, maybe and could be about what question is asking.  Could also be about the topic.  Are there any questions about the concept tests and how you might use them?

Just scrolling through everyone's picture to see if anyone is trying to talk.  That's the first of the activities.  Second one I want to talk about is something called equivalence justifications.  Something similar to in the books that you can look for if you look at teaching tools books.  This is something that is more challenging than a voting question.  It's a format where you give students an opportunity to decide whether things are equivalent and then ask them to justify why or why not.  Why this is low floor activity, all students can get as far as yes, they are the same, had to, they are not.  They can make a statement even if they are not sure why.

All students have opportunity to practice justifying their answers and improving clarity of their answers.  Low floor ceiling is similar to activity.  Implementation is what is different. 

It's important here that we respect the fact that some of our students need to process on their own before they start to collaborating with their peers.  This also is very much based off of think‑pair‑share format.  You will give them time to come up with as many justifications.  You will have them work in small groups and try to another if I what they think is best justification and share those out as a class.  Here is an example of one that eye used when ‑‑ I used when I was teaching an elementary class.  Expression that they were comparing to negative 8 times the quantity plus 2.  Whole first column is bunch of expressions that reasonably could have gotten to through expression.  And students would take five to ten minutes filling this out to discuss with and discuss with each other and discuss as a class.  Some of these I thought were fascinating.  Most of those come from exams.  Fact that they couldn't tell the difference between these two is eyeopener for me.  This one got a lot of students hung up.  This can be a good way to further investigate notational misconceptions as well.

And just a couple of comments real fast.  You can modify this by asking if equations have same solutions.  That's another way that you can modify this.  You put maybe what the answers are over here.  Over here, do these equations, have these answers.  You can modify it by saying, are all of these problems solved by factoring and then a bunch of problems over here, some of which are solved by factoring and some of solved by strategy.  Those are modifications that you can make.

You can use the types of justifications as you are looking at how you want to move forward with the lesson.  Are they coming up with relatively simple justifications or really digging into concepts of what's going on in the content?  One thing that I also liked about these problems is they are an excellent opportunity to introduce students to idea of counterexample.  If students are saying that these two things are not equivalent, one option would be to say they are not equivalent because distributed wrong.  Other option would be to plug in numbers.  You can talk about when it's appropriate to plug in numbers and how do they ‑‑ prof against or not for equality and any number of lots of people sometimes will graph their solutions if it's a problem involves slope.  There is lots of different ways that these can be ‑‑ dig into their conceptual understanding of the content.

I'm going to have you do this individual reflection in a second.  I want to find out if there are any questions about this type of activity that I need to answer before I have you think about it.  No one is speaking up.  Is there a class that you are currently teaching where you ‑‑ there is a topic that would lend itself to this kind of problem.  What are common misconceptions that you want to highlight so they could be addressed in class.  If any questions come up as you are thinking about this.  Feel free to share them.  Give fivish minutes to think about this and design an activity that you would use in one of your classes.  Go ahead. 

Would anyone like me to go back to the template?  Would that help?

>> I'm going to give you one more minute to think about how you would implement this in your class. 

>> I'm going to bring us all back now.  I wonder if anyone would share a topic that they think would work well for this activity.

Everyone is currently muted.  If you want to share, please un‑mute yourself and let us know what activity you were thinking of.

>> I was thinking of embedded remediation in college ‑‑ factoring as huge thing that people struggle with.  Factoring seems like lend efforts well be you can give a polynomial and different options and maybe a factored form in polynomials originated from.

>> One that comes to mind when I hear about that one too, if you had a non‑unit leading polynomial or leading coefficient.  You can have versions where coefficient is factored out or not factored out.  If they see that's still valid.  That's interesting.

>> Anyone else?

>> Thought as well with also in factoring things.  One thing we do in one of soup port courses ‑‑ support courses is algebra files and method for factoring things.  That can be an additional representation.  Having the picture representations or graph or the table to be able to recognize that those have an element to them. 

>> You can have a graph and bunch of ‑‑ you can have it in standard form and vertex form.  If they can make connections between elements of graph and equations and which ones go together and which don't.  More you get in the habit of writing these, they pop up everywhere where you see it's in trig looking at one form of identity or‑‑ another.  Do these things have same slope at some point or not.  All sorts of different ways that you can take this further.  Frank is mentioning that he would use this is asking students if they look at particular type of quadrilateral.  If in geometry class, you can do that.  You can come up with options of this from course level.  I used it up through calculus theories.  Any other things you want to share about this activity? 

>> We are going to spend most of the rest of the time talking about my favorite that is hardest to actually set up.  We are going to talk about what we are calling a novice to expert card sort.  Card sorting activities may or may not sound like something that is new to you.  Common thing that people use they have card and ask to sort them.  Research that based off of comes from physics and biology education.  Made it a bit more of rigorous activity and original design for this type of cart sort designed so that people could try to track their graduate students in this particular case and figure out when do they make that shift from being a novice in the field to being an expert in the field.  Happening during under grad or grad school.  When does that shift occur.  However, you can use this for something that is tracking a more shuttle shift.  When do students go from understanding ‑‑ when do they make the connections between multiple representations of a line, for example.  Or when do they make these connections between these problems, I will deal with same kind of concept versus these problems will have the same numbers.  Looking at underlying versus surface activity.  All students can sort the cards.  Several of which do not require a deep level of understanding.  They are not wrong.  They are not as sophisticated.  They can start to use these connections more explicit and draw conclusions that you wouldn't have expected from the class.  I asked everyone who registered ahead of time to do a card sort activity.  I have posted the activity in the chat box.  If you didn't have a chance to do it.  It's pictures of all of these different food things.

Plant food things.  And so what we are going to have you do.  Does anyone not have ‑‑ has anyone seen this card sort yet?

Looks like everyone has at least glimpse at this.  Instruction is to sort these in categorize and figure out ‑‑ categories and figure out what they are.  If you have not, open the file in the chat box so we have pictures in front of you.  I'm going to ask you to think about couple of questions.  Asking you to share with your groups what categories you came up with.  Which cards were in these categories.  Whatever you might have come up with.  Given your sorting scheme, do you think is considered a novice or expert sorting scheme.  We are going to send you into breakouts for a little bit to talk about those questions.  If you ‑‑ this will probably be about five minutes.  If you have not already sorted them, I'll pop into the groups and see if we need more time if anyone is doing this for first time right now.  Goal is to spend about five minutes answering these three questions.  Basically, how did you sort these?  Frank?

>> Just a quick comment here.  Did we leave Sonya out.  I don't see her in the breakout rooms.   

>> I do not see her.

>> We have Lina and Molina.  I'm going to send you to one breakout room.  Jennifer, and ‑‑ you will be one group for yourself.

>> Thank you.

>> Here it goes.

>> Welcome back, everyone.  Let's see here.  I feel like I should have asked before we did this activity, is anyone in here a botanist.

[Laughter]

>> I will take that as a no.

[Laughter]

>> So let's hear what people came up with.  Lina, I see your box lit up on my screen at the moment.  Why don't you tell us your sorting categories.

>> We are a big group, spices, dishes, vegetables, herbs.

>> Did you decide on one that you liked best?

>> No.

[Laughter]

>> No, okay.

>> Let's see here.  Jennifer and Stephen, another group.  What did you come up with? 

>> I had chosen to do it that they were plants still in the ground still alive.  Harvested.  Processed and ready to eat and cooked and ready to eat.

>> That's a different set of categories.  Where is my other group.

>> Did we lose someone?  The other large group.  Molina, tell us what you had.

>> Basically a very simplistic cooked dishes.  We did vegetables, salad items and spices.

>> A little bit of consistency with what Stephen and Jennifer did. so does anyone have think questions about this activity?  We are going to go through all the stuff.  I wanted to find out before we move on.

>> No, I liked it.

>> Let's talk about how you use these.  I tried to model it given as I could given the size of the group.  How do you create the card sorting activity with this kind of dual novice expert scheme.  Once you have that card sort, rest of it is easy.  You cut out the cards and ask them to sort them.  That's all instruction that you need to give.  You don't need to tell them what categories or how many cards in each categories.  You can leave for follow‑up if group is stuck.  All good ways to extend their understanding as they work through this.  Those are follow‑up questions you can ask if they finish up early.

How important it is to remember there is no wrong groupings.  Groupings that illustrate different levels of understanding.  They may not make the most sense to you.  If a student can articulate their process, then it is a valid grouping and opportunity to tell them, great, that's one way to do it.  Can you find other ways to do it.  There is the novice and expert schemes, there might be other ones that you hadn't thought of, with vegetables ones, they came back to me with colors.  These are pinkish and reddish and brownish.  All sorts of schemes that student may see as commonalty.  There are lots of ways that things are similar and maybe aiming toward a couple of specific ones. 

So to create these, you are going to create a 4X4 grid.  You can make it larger if you want.  Tends to be easiest if the number of novice categories and number of expert categories are the same just for creating that grid and then you have them sort.  There should be four categories.  That doesn't give away whether looking for novice or expert one.  Novice are generally surface characteristics.  They don't look at deeper problems.  I will show you what those surface characters look like.  These all representations of same thing even though they look different.  Something that is more conceptually based.  You have to try to find things to go in each of those cards.

I want to talk about how I came up with the card sort that you all just used.  I didn't pick math.  I don't want to get bogged down on mathematics of it.  I want to focus on instructional technique of it.  I picked something that I was pretty sure that you wouldn't be all experts.  First time I saw this activity, people were ‑‑ example I saw was with super heroes.  Some of the cards, these people are wearing capes.  These people are wearing masks.  These people are wearing tights.  Whatever it might be.  Expert are these are all D.C. characters.  I'm a novice.  I don't know.  It's important when looking at technique as a whole to try to remove the ‑‑ I wanted to make sure that you can focus on the technique and not on the math.

This is card sort that I had had in mind.  These ones up here are similar to some of the categories that you came up with.  There is the root foods.  Cooked foods.  Top plant part of food.  Things that are spices.  Those are identified as being my novice sorting schemes.  I'm getting into gardening.  I was noticing that a lot of these fall in similar families.  All of these foods, peppers, tomatoes and potatoes are all in night shade.  These are all in the mustard family.  These are in parsley family and bottom in pea family.  If someone is botanist.  You would see that.  If you looked at food allergies, you want to work with categories on the left‑hand side. 

I went to my colleagues and said sort these, please.  Try to validate what these should be.  They were good about validating categories.  I didn't find enough botanists to consider expert categories.  Try to get another set of eyes to look at your cart sort to make sure what you are intending are most obvious features that expert or novice would identify.

This next one is an example that I used in some of my classes.  So the novice categories are across the top here.  Simply type of representation it is.  Graph, table or verbal description.  We are helping them to identify that all of these are describing same lines.  I lost variables.  That should say sum of X and Y.  I apologize.  Students would start by doing obvious grouping.  Encouraging them to look for further connections in addition to similarities of tables or equations.

One way that I would make this harder for students is I would put blanks intermixed throughout the cards.  Often when you are looking at something where all filled in, with students will identify third category and fourth will be all the stuff that is left.  Avoid that kind of thinking, if you leave blanks, then couple of things can happen.  All blank cards are own category.  I'm going to pretend they are not there.  Students would sort into pairs in this case and I would then go around and say, I claim you can sort them into four categories.  They put some things together.  They still have a Coast Guard that was maybe one card and three blanks.  I would go by and say, okay, I see you are sorting here.  Possible to sort these in a way that there is only one blank per ‑‑ category.  They have to revisit the concepts and try to figure out what missing in previous sorting schemes.

Something I did by accident the first time, that's including an error.  I had a graph in one of mine that didn't match any of my other cards.

And seeing whether students kind of just put them all together or noticed that there is that issue can be another place to prompt and ask them, how do they know they go together and prompt them with are any of them wrong.  You can increase the complexity depending on where you are in teaching the subject.  If introducing it, you might want it to be less complex.  If doing it as a summative activity at end of lesson, you want to make it more complex by adding in blanks order errors.  Once have them sorted into four categories, each with one blank, I ask them to fill in the blanks so that it matched all the rest of the cards.  They are not just matching, generating new graphs and tables which they should know from the topics we have been discussing.  That's one way to use it with multiple representations.

Another option that is more similar to physics and biology research from which this idea comes is to pick a bunch of word problems.  Novice categories in this case, this is a problem that is about money.  This is about mixing stuff and population problem and mixing problem.  Sum of two consecutive numbers is 29 kind of problem.  These are linear problems.  This entire category should be valved by factoring.  This should be solved by completing square.  Whatever the strategies might be and look for word problems in these categories and prompt them to move from a novice strategy to expert strategy.

And Jennifer is asking a question when I debrief with students, I never use those words.  I never call these expert or novice categories.  Part where I would have stopped at, I would have ‑‑ when you all told me your categories.  Great, how did you put those things together.  What made you put them together in the categories.  Then we have a discussion about are there any other ways.  This is another one that maybe I saw that we have not thought about yet if nobody come up with quote‑unquote expert category.  You want to avoid mentioning those words.  All of these supportings are valid.  Is it what we are looking for and what level of maturity does it demonstrate.  There will almost be someone on who is at or approaching the expert sorting scheme.  And so usually you don't have to bring it up yourself.  Usually one of groups will come up with it.  That's what is difficult.  Making sure that expert scheme is at comprehension of your students and not maybe an expert with Ph.D. type of level.  There is a lot to balance in there.  Did that answer your question, Jennifer?  Great.

I talked a little bit about how you can modify these.  The one that I kind of started with was just in modifying how I gave instructions.  So if you look at ‑‑ when you look at the file with kind of summary of all of this that I posted at beginning of session, you will see that I give a hierarchy of instructions.  First instruction that I would give to somebody doing a card sort is pretty much what I give to all of you, sort these cards into categories that make sense to you.  I wait for a group to tell me they were done or stuck.  They could get to a sorting scheme.  I ask them to explain it.  If they had not come up with kind of expert scheme that I was hoping for, I would give them another prompt like, can you find another way to sort these cards that you can also make a case for?  Is there a way that you can sort these cards into four groups of four if they had five groups or some other nonequally split set of groups.  Two groups of eight, for instance.

Way you give instructions and less scaffold that they are, more opportunities you have for follow‑ups to probe them and get them to think about it in two ways.  Idea of putting blanks in your card sort that students have to fill in with appropriate information once identified like this column seems to be missing something in this type of activity whether this one is missing a graph or this seems to be missing a money problem, you could ask them to fill those in.  Error cards which admittedly first time for me is completely by accident.  I liked it so much I left it alone.  You can ask students to justify why they all go together and usually students will at some point, wait, this one doesn't quite work.  Brings that attention to detail.

Other thing I would mention as part of follow‑up for this and debrief that note that Jennifer asked.  For debrief, I ask groups to identify which two cards in each category went together the easiest.  If we go back and look at this example, a lot of times students would say, well, this one and this one go together.  Sum of X and Y is 8 if that goes pretty well with that one.  Harder making connection.  Students would say these two go together easiest, this graph and table, I don't like these formats.  Harder for me to come up with.  Asking students to start to identify which are challenging pieces to group together and which are easy pieces to group together allows not only them but also you to start identify where there are places where they need more practice to get used to looking at those types of formats.

So that's a lot of what would happen in recording out.  I have them bring up one of their groups to a projector and talk about why they went together if I had four groups and four categories.  You have them come up and share and ask questions.  Another thing I have not done is have students rotate to next table and see if next table had the same sorting scheme that they did.  Leave questions why they sorted the way they did.  Having a discussion without having to have a full class discussion.  There is lots of ways that you can modify this to make it work with physical location you are in and temperament of students.  Rotating idea can help.

How can we use this to help make our instructional decisions?  Similar to how we made instructional decisions from the equivalence statement.  If students are consistently using what you consider to be a novice scheme that doesn't display the level of understanding that you are hoping for, may be necessary to kind of bring everyone together as a group and have a longer discussion why they go together and how to make those connections. 

Because it means it's some aspect of that transition from to a deeper understanding has not quite happened yet.  That can be a really opportune moment to talk about new answers why those things in that scheme go together.  If students are consistent by sorting according to what you identified as expert scheme, that can be a nice indication that time to move on to another topic.  Especially if feeling pressed for time.  That can be way free up extra time because you can tell students are comfortable with it.  In the research, way that they identify these two category schemes are tested for validity.  They get lots of experts and students together to see if they are actually sorting the way they were predicted to do so.  We probably as instructors won't be testing our card sorts for that much validity.  Half the time I was making it an hour before class and went into class and hoping it worked out.  Entirely possible that you are going to get schemes that surprise you.  That can be exciting can highlight new level that they have.  Doesn't necessarily mean that they are wrong.  Just means that it's not what you expected.

If you can make a case for sorting scheme, that's a great place to start and prompt to move closer to what you are expecting.  I did put citations on the slides as well as in that folder both on the original card sorting activity of this sort that was done by ‑‑ and also this one that talks about design of cord sorts.  Gives some ideas about how to go about picking good categories.  Any questions about this card sorting activity.  I want to talk more broadly in a second.  I want to make sure that I resolved kind of any questions that are lingering about this or the other activities?

Okay.  So these are nice, nice to have some ideas.  But how do you actually make this happen?  How do you find time in your classes to do these activities.  How I picked these strategies to show is based on time commitment requirement.  Concept checks.  Those take as little as five minutes.  How little of discussion you had with classmates.  They should be quick.  If you are looking for one thing.  This is great one.  Something I would use to start classes instead of homework questions.  Students would be ready to do math right away.  Can help you regain first 15 minutes of class where people are coming and going and shuffling papers and trying to settle.  Can focus them in.  Great reminder for what you did for previous session so you don't have to go back over that unless concept shows that everyone is confused.

Also something that I would incorporate especially if I had a long class period.  I try to do one 20 to 30 minutes.  So that people were awake and not getting distracted.  Bring everyone in back to focus.  Concentrating on what you are doing and students seem to enjoy it.

In all my student evaluations, that is one of two things that would get called out.  That they liked what I was doing.  Liked the chance to do those voting questions.  That's a little bit about that.  Equivalence justification probably take the longest because we are really asking students to come up with and write down justifications.  That's not something that many of our students have much experience with.  They usually get as far as this is the answer, they don't practice articulating why necessarily.  I usually find it's about five minutes of thinking.  Five minutes of talking in small groups about different strategies that they might use.  5 to 10 minutes and 5 to 10 minutes spent on classroom discussions trying to tease out any misconceptions or address plurality of ways that people justify their answers.  Great thing to use instead of, we tend to do example problems where we show things that can go wrong with something.  If you can capture what went wrong and put them in equivalent justification problem, that can be a good way to have students see the possible pitfalls without having to hear it in lecture format.  They identify those pitfalls on their own.  Card sort takes about 20 minutes.  Some groups are faster.  Some groups need nudging to get them up to speed.  That's about how much time it would take in my classes and would depend, again on the setup and range of experience that you have on your students concept check, they are turning to their neighbor.  You would want to intentionally group them together so that there is a couple of choices.  Group it so there are students that seem strong and students who are emerging in their understanding.  They might be get bowled over by people in their group.  Group people by past performance or similar.  Try to group people so that working with people who are likely to come up with similar sorting scheme.  If you get different schemes in different groups, that share‑out can be richer, they can talk about why they picked theirs versus others.  Implementation ideas there I would say that contrary to fact that our classes are busy and we don't feel we have a lot of time in them.  For me, ideas is how to make the activities.  Concept is quick in formation and in the facilitation.  Especially the card sort takes a while to get used to identifying categories that are going to work.  Which is not to say that we should not just jump in and start using them.  Less experienced you are.  More you might find yourself saying, huh, that's an interesting grouping we have not thought of.  There is the idea that these activities can improve the more you use them.  Maybe your concept check question, two of multiple choice answers tushes out didn't really illuminate anything or illustrate any misconceptions.  You find over time that you modify those as well.  Upshot of this really is try to find other people in your department with whom you can collaborate on these.  Not only going to help you better utilize your time.  Having another set of instructor eyes on activity can increase the quality of activity through discussion of what you are aiming for.  Whether that's what students are going to.  If that's how students are going to respond to it.  And just that way two teachers get one activity kind of, you know, bonus activity.

Some other things that can help support differentiated instruction in your classes or in your departments, when I first started teaching, we had some faculty learning groups that formed.  We met on a regular basis to talk about in particular since we were just starting using active and collaborative learning techniques, talking about facilitation challenges and challenges in creating effective activities.  Sometimes just complaining.  It's helpful when trying something that feels new and different to have those groups of faculty who are trying the same things to go bounce ideas off of.  Even if you don't have that at your department, maybe you look at the people who are on this call and try to collaborate with them in the future as you are coming up with those activities.

Another thing that can help with the continuous improvement process with these, inviting a colleague in to observe.  Normally, we do that only when we are being evaluated.  That can make it a little bit scary.  But the ‑‑ if you set this up carefully, you can say, okay, let's make sure you are focusing on how students interact with activity rather than how I am doing things right or wrong.  If you have your peer come in and focus on activity and students, that can lead to insightful comments on how to improve the activity.  They will hear things that students don't say until you walk away.  They feel more comfortable saying it in front of this stranger who they may or may not know is an instructor.  That's another way to improve activities.  Working with colleagues really helps and creating a collection of faculty‑generated activities can be a handy way to both increase the number of activities you have and get people more interested in using these techniques.

If your department decides everyone is going to try out these concept tests or concept checks, you can come up with big library of them and everybody can work on ‑‑ and go there and find one that fits their needs without having to recreate it from scratch every time.

So I've been talking a lot.  I would like you to think based off of what we talked about so far, what types of support do you need if you were going to incorporate differentiated learning strategies in your classes.  Which of these activities seems appealing to you?  What would you like to try and do you have questions about how you can use these activities for differentiated instruction.  Take about five minutes to think if you have any questions on or any thoughts about these reflection topics.

>> I'm going to break people out.  Stephen ‑‑

>> They can just hang out here. 

Is that okay, Frank?

>> Yeah.  I was thinking breakout groups.

>> No, that's fine.

>> Joan can yell at me later.

>> Just kidding.

>> I would never. 

>> I know.

>> Do you all need more time to reflect or is this an okay time to come back and talk about this?  I'm not seeing anyone violently shaking their heads know.  Anyone willing to share their thoughts about these prompts?

Everyone is muted at the moment.  I can't tell.  Am I seeing that Molina group would like to share something?

>> Sure.  One thing we liked the most and definitely towards potential instruction section with students with card sorting.  We realize that might take a while for [off microphone].  We definitely think would be ‑‑ instruction.  Think a little more outside of the classroom.  That idea.

>> Yeah.  If you check out research from physics biology fields, there is some ‑‑ also, at the last slide here.  We will have that citation.  It's true.  Hard to make.  It's actually pretty cool to watch students work their way through them and make those connections.  So ‑‑ how about Stephen.  Do you have any take aways you would like to share?  You are muted.  There you are.

>> Well, I like ‑‑ I do use like clickers in the classroom where they can.  Coming up with different ways of saying the same thing while we are working with percent change and exponentials.  Different ways of wording things.  Might try that to see which ones are actually doing the same thing and which ones aren't.

>> Uh‑huh.

>> Taking 120% of something or adding 20% of that number or things like that.

>> Absolutely.  So that would be the equivalence activity?

>> Yeah, right.

>> Uh‑huh.

>> Can also ‑‑ I don't know when you use clickers, one of the things that occurred to me only after starting these, ability to use the true false, you can get sneaky with definitions and what is actual definition here.  That can lead to rich discussions with students, why does it say this as opposed to and for a particular example or something.  Cool.

>> Okay.

>> Thank you.  And then, Lina, how about anyone in your group?  There you are.

>> We were just being that we're not math teachers yet we do workshops where students, we thought we could use concept checks in terms of different activities that we have on various academic ‑‑ activities and what not.  And card sort or when we are talking about a timeline in terms of graduate school preparation or job search or things like that.

>> Uh‑huh.

>> I've actually, I've ‑‑ when I was still teaching, I used the card sort with my colleagues.  One of the ways used it is talking about strategies for classroom management.  There is kind of the ‑‑ there is looking at certain thing that is categories of problems versus looking at categories of opportunities for growth of students.  Can be interesting most of my experience with this is in math.  There are people who are looking into ways to use them for other disciplines as well.  Concept texts are going to be the straightforward once you modify.  I love to hear what you end up doing with concept test or card sorting.  That's one of the things that we need.  Would be nice to see that branch out of in STEM field and into a more broad area.  Any other questions or comments or observations that anyone would like to make at this point?  We are nearly out of time.  I want to respect your time and then also make sure I haven't dropped the ball on thinking.

Okay.  If any questions do come up.  Here is my e‑mail address and feel free to contact me whether asking does your design.  Does your card sort make sense or if you need a reminder of any of the strategies that I talked about or ways to facilitate things, feel free to reach out to me.  We have resources through Dana Center that you will find useful or connect you to if you are familiar with people who work with caps who do similar activities.  Feel free to reach out and we will support you in whatever way we can.

And then these are the references that I used in this session.  So on that note, that's all I've got for you.  If you want to stay on the line and ask questions, I'm happy to hang out.  You are also welcome to head to whatever you have next.

>> So I'm going to stop recording and ‑‑ yeah.  Thank you for joining me.

>> Thank you very much.  This is very helpful.

>> Oh, good, glad to hear it.  I love to see what people are doing with these techniques.  Feel free to share and I eel give you feedback if you want it and share because it's so cool.

[Laughter]

>>  Good.  Okay. 

>> Bye now.

>> Bye.  I think all participants are gone.  Do you have any questions or anything I need before I send this recording to Emily? 

>> Donna Licari:  Meeting has ended.  
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