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Transcript: 
Using Manipulatives and Digital Tools in Math Teaching
[Melissa] I decided at the beginning of the year that I wanted to provide my students with, like, physical packets of materials.
Obviously, there's some neat stuff I have in my physical classroom that I haven't been able to use, but most of the basics, like some some grid paper, scissors, and tape have worked really well.
You're going to turn to page thirty seven.
You're going to be wrapper one. 
You can tear the page right out of your packet.
When I was teaching about volume, they had things like this that they were able to cut out and assemble, like how you would find the volume with little cubes.
Anyone else have their scissors ready? 
So how can we tell on this one that I would fit 15 cubes inside?
[Student] Three times five is 15.
[Melissa] So you could get 15 cubic inches of cheese inside box one.
Now, here's the tricky thing. 
If you try to put five in, it doesn't look so good that way.
I have a geometry class right now. 
We've been looking at decomposing and composing shapes.
So they have like a set of pattern block stickers and then we had them fill in, how many different ways can you make a hexagon? 
So I see that you've tried to use the square.
So that's really interesting. 
I've also used things people have in their home, like Cheerios or dried beans.
So these both have the same density of four, but they have different populations. 
I haven't actually needed a whole lot beyond that because there's so much you can do with counters and square inch paper.
The challenge is that I have to think ahead about all of those things, because in order to give people the physical materials, I have to have that ready weeks before I'm actually teaching it.
So that's been one of the really big challenges on my end as a teacher is trying to think
through an entire unit and every possible material that they might need.
But then it does make teaching easier lesson by lesson, because everything's already there.
And it also allows me to have that regular structure, because I built that into the materials.
[Jill] On page seventy six, you're going to do number two and number three.
Not every remote class uses a physical book.
But we just realized like, no, our learners really need that physical handwriting, the hand doing.
So I really wanted the students to have some of the materials that we would normally be using in class.
I'm teaching fractions class and we deal with standard unit measuring, and many of my students aren't familiar.
So one of the tools that I made sure to include for students was rulers.
When you got your book and your supplies I gave you so many rulers that you probably thought I was crazy.
So I give them your standard ruler.
That's in sixteenths.
But that's very confusing for somebody who's just learning fractions.
And so I also give them a halves ruler, a fourths ruler, and an eighths ruler.
So they end up getting four rulers from me, which is kind of comical.

I want you now to measure your foot.
So get out your foot.
I got my slippers on.
[Students laugh]
[Jill] Measure your foot.
Is your foot a foot? 
[Student] Nine and a half.
[Jill] nine and a half. 
And we start with the halves and work our way up to the fourths and the eighths.
And this came with your materials, and I said we were going to use it today.
And then in class, we would have used these fractions strips.
But my alternative was to give them a paper with fraction strips.
So it's a plastic sleeve. 
And I just found a printable online.
It's two sided because one of them is has 16ths, and one of them has 10ths and 12ths.
That's been probably one of the most useful tools that the students comment about the most.
[Student] My understanding now, like, like taking this course, like seeing how like these fractions are done now. 
I'm like, oh, my God, how did I not know how to do fractions? But in my head if you give me a big problem math, I think I'll be able to solve it.
[Jill] And we can use it to find equivalents.
If you go to half and draw a line down, any other line that you intersect is an equivalent fraction.
[Student 1] Yes, it is helpful. 
[Student 2] Seriously, I did not understand that basic concept of like breaking down.
[Jill] Yeah.
[Student] To make it easy like that so. 
So yeah it is helpful.
[Jill] Oh, good.
And then the other piece that I include is these paper pattern blocks.
So in class we would have used wooden blocks, but I found these paper ones.
So we use these to study fractional relationships.
[Melissa] Most of the materials in my packet are things that I intend for them to do with me in class.
There are a couple of reasons I decided to do that. 
One had a lot to do with the technology. 
I mean, most of my students are accessing the classes on small screens, and it helps for people to have a larger version.
I also think it helps a lot of students, if they're working on something, to be able to work physically on the paper, especially because so many students have learning challenges.
It's a more visual and tactile to actually write about the paper.
To have something where I could literally get everyone on the same page was really helpful, where it could be like, here's this packet, please turn to page 15.
And everyone was actually physically on the same page.
It just it just made things a lot easier for me.
[Jill] The physical tools that work really well for me is a document camera.
It's got a very heavy base so that it doesn't tip over.
And this is the camera part, and I can show any of my hands on manipulative things.
And I share my screen.
So it takes over their screen and that's all they can see.
That's a new term for us today. 
It's called equivalent.
You know, students always want to see how will you do that problem?
What does that look like? 
So to give feedback to students, I really like my digital pen.
I can write and draw on somebody's work.
My students send pictures of their work. 
Hi Silvina, you need four of these eighths.
There's a few free programs out that will let you make videos of your screen.
I make a video of myself correcting it, so they hear me talking about their work.
So if you think about what is four as a whole, four as a whole is eight over eight plus
eight over eight plus eight over eight.
It's four of these. 
They see me marking up their work and writing on it.
I can mark up on any page, I'm on.
Any website, whenever I'm sharing my screen and zoom, I can write on it.
So at key moments when I realize like, oh, this student needs to see this right now, at this moment where I would normally be grabbing a marker, I can go write on the screen.
Christina, does this make sense to you? 
[Christina] No, I don't get anything from that one.
[Student 2] It's just the same thing Christina.
[Jill] Do you see how we are drawing a line for each fraction?
[Christina] Uh hm.
[Jill] The students are definitely engaged more when I use these different tools that I have.
It's definitely allowed me to conduct class kind of the way I used to.
[Melissa] So we know density is about averaging out, so spreading everything out equally.
I tend to use like a PowerPoint presentation as the backdrop, but I don't put it in presenter mode, because that way I can move things around and I can add text. 
So it gives me sort of this interactive whiteboard that I can use.
And if I have like physical, manipulatives that I want to use, I will use my phone as like a document camera almost.
I log into the zoom on my phone and then I can switch and spotlight my phone video so that everybody can see it.
You know we can't do like physical kinesthetic activities in the same way, like walking up and down the hall and measuring speed.
But I did do an activity the other day where we were throwing little paper balls into a wastebasket to collect some data.
That was something physical that we could do.
And each person did it in their own little space.
And a couple of times when we were measuring the mass of things or testing the density by putting them in water,
I can actually have a set up with my phone. 
So it's nice and still and it's like a video.
Students are sharing their work, I will spotlight their videos, so that comes up big on everyone's screen, especially because folks on a phone like they can't even see everyone at the same time.
So I want to make sure that they can see that person who's talking and showing something. 
The other thing I've done is I'll screenshot someone holding something up.
So then I have an image that I can actually annotate on.
Now, one of the things I notice is that the way these are arranged,
I can actually kind of see the groups of five here.
I use annotate all the time.
It's a really, really valuable tool.
You definitely have to teach some technology and teach students how to see that as a benefit to their life.
To learn how to use email, to learn how to respond properly, to search for something in your email, that's a huge thing that a lot of people don't know how to do.
But then the next time that student enters another class, they're already going to know that. 
So those skills are skills that are going to help students in work, in life, in higher education.
And we have to kind of embrace that and teach them those digital skills because they're here to stay.
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