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Teaching Number Sense  

Using Virtual Manipulatives in Distance 

Learning and Beyond  

by Rebecca Strom 

Rebecca Strom has over 25 years of experience teaching math. She currently 
teaches adult and college-prep math classes at Mankato Area’s ABE pro-
gram. As a member of ATLAS’s MN Numeracy Initiative Advisory Team, she 
creates and delivers numeracy- and CCRS-related professional development. She 
has also facilitated in-person and online training through LINCS, the Teaching 
Excellence in Adult Literacy (TEAL) Initiative, and World Education, Inc.  Rebecca 
is the ANN Practitioner Research Chair and is eager to support ABE teachers who 
want to explore, learn, and share what they’re doing in the adult numeracy 
classroom that helps our learners become more successful. Contact her to help 
grow the field of ABE Numeracy Research.  
 
Among many other things, the academic year 2020-2021 has been a year of instructors searching for bal-

ance. How do we balance what we know about how students learn math deeply (through conceptual under-

standing, hands-on learning, and mathematical discourse) with online learning and its limitations?  What 

started out for many of us as a phase of “temporary” distance learning, has shifted to a permanent way of 

reaching out to students who otherwise can’t attend class. As we look forward to returning to in-person 

teaching, we also want to keep the useful components of online learning so that we can continue to provide 

our remote students with access to rich, hands-on learning activities and mathematical discourse that build 

conceptual understanding.  

 

Prior to the pandemic, I was teaching in-person classes using my iPad as my “whiteboard” and projecting it 

to the smartboard. This set-up allowed me the freedom to walk around the classroom and engage students. 

I could take photos of their work and project it to the board, so they could “share their thinking”. Our class 

was focused on building conceptual understanding, connections, and coherence and we utilized a lot of ma-

nipulatives to accomplish that goal. 

 

As I began teaching classes in a new distance learning model, I was happy that I was comfortable with some 

technology. However, while using my iPad as my whiteboard during my Zoom or Google Meet classes, I felt 

myself slip back into the “traditional classroom” where the teacher is talking at the front of the room (or on 

camera) and students were “participating” by answering questions, trying problems on their own, and shar-

ing back answers.  It worked as a temporary solution, but it was far from ideal.  I definitely struggled with the 

loss of all my hands-on manipulatives that I had taken years to accumulate!  I was missing the partner work 

and classroom discussion where my students were known to say, “I know... we need evidence...” 

https://adultnumeracynetwork.org/Practitioner-Research
https://adultnumeracynetwork.wildapricot.org/Practitioner-Research
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Making Online Collaboration Work with Jamboard 

 

After trying many of the free online virtual manipulatives, I wasn’t satisfied.  Although there are 

many excellent resources, I was missing the combination of two key components for my students: 

hands-on learning and collaboration.  In my search, I began playing with Jamboard.  If you’re not 

familiar with Jamboard, it’s a free online whiteboard that is part of Google Workspace.  Although it has limi-

tations (the number of pages you can have as well as the number of participants that are able to join) it also 

has many pros.  In addition to being a whiteboard with drawing tools, you can import pictures, write in text 

boxes, write on virtual sticky notes and more. There is also a free Jamboard app that students can download 

onto their devices, so they can work from their tablets or phones.  One of my favorite features is that stu-

dents can work on the same board in real time and see each other’s work. Finally—opportunities for stu-

dents  to collaborate online! 

 

As I became more familiar with the features of Jamboard, I started playing with the sticky note feature.  I 

was drawn to the sticky notes because they could be typed on and also moved around.  This made me think 

of using them in much the same way that I used one-inch square plastic tiles when teaching in-person clas-

ses.  

 

I discovered that you can’t have a blank sticky note, so I put a period on one, duplicated it, and made a stack 

of them. In doing this, I was able to create an experience that is similar to that of having plastic square tiles 

spread out on top of a workspace in a face-to-face class. Additionally, students can work together in 

breakout rooms and collaborate on their ideas just as they would work together in groups in an in-person 

classroom.  

 

Representing Multiplication  
 
I was particularly interested in using virtual square tiles to explore the conceptual understanding of multipli-

cation, division, area, and factors. When asked, students have frequently defined multiplication in one word, 

(“times”), but they aren’t able to define what it means or represent visually what is actually happening 

when numbers are being multiplied or divided. Pictured is a favorite activity of mine, where students are 

tasked with visually representing a simple multipli-

cation problem: 4 x 5 (Figure 1). I created a stack 

of the makeshift square tiles before the activity so 

all students had to do during the activity was drag 

them to where they wanted them to be on the 

page to represent the multiplication problem. No-

tice how students were able to represent 4 x 5 in 

three different ways: as an array, as four groups of 

five, and as five groups of four.   
Figure 1: Representing multiplication with virtual tiles 

https://jamboard.google.com/
https://workspace.google.com/
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After students were able to conceptualize the meaning of multiplication using the square tiles, I created a 

slide where students did the same problem using the number line (Figure 2). 

 

 

 

 

 

 

 

 

 

Notice how students were able to visually represent the four groups of five as well as the five groups of 

four using the number line. Again, this offers another visual model that enables students to understand 

what multiplication means by starting at zero and then incrementally “jumping” on the number line. 

 

Representing Division  

 

After exploring multiplication, I have students investigate what division means by using the same tools: vir-

tual tiles and a number line. The intent here is for students to understand what division means, see the 

different possible ways of grouping when dividing, and make connections between multiplication and divi-

sion.  Notice how the students’ work on the division problem using both the virtual tiles (Figure 3) and the 

number line (Figure 4), clearly demonstrates their understanding of division and the way division connects 

to multiplication.  

 

Figure 2: Representing multiplication with a number line 

Figure 3: Representing division with virtual tiles 
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In this activity, I wanted students to learn the math term inverse operations, understand what they are, 

and how they work together.  If you compare Figure 1 and Figure 3, you’ll notice that the numbers I used 

for the multiplication exploration are different than the division problems.  This is intentional. Although 

students are using different numbers for the problems, they often comment on the connections they see 

between the visual representations of multiplication and division. 

 

Encouraging multiple representations of operations helps deepen conceptual understanding, build flexibil-

ity, and increase strategies. Both the virtual tiles and the number line help build connections between 

multiplication and repetitive addition and enables students to visually represent the idea of equal groups. 

To see how these two activities connect using a Jamboard, see the full Jamboard lesson here. If you prefer 

using Google slides, there is a copy of this lesson that you can access here. 

 

Finally, I know that down the road this exposure to increments on the number line is going to help my stu-

dents when we students start reading charts and graphs and are tasked with graphing equations. This ac-

tivity may seem simple but the conceptual understanding that students gain from this activity will serve as 

a valuable bridge to higher level mathematics.  

 

Discovering Factors 

 

Another activity I have done in face-to-face classes is to give pairs of students 24 plastic square tiles.  The 

task is to see how many different rectangles they can create using all 24 tiles, and then record the dimen-

sions.  This activity is one that I’ve used to build connections between multiplication and division and in-

troduce the idea of factors. I want students to discover that a factor can refer to a number (or numbers) 

that divide into another number with no remainder. This understanding is incredibly helpful when stu-

dents are tasked with finding a common factor of two numbers.   Additionally, this activity reinforces the 

conceptual understanding of a rectangular array (commonly used in multiplication and division), leads to 

an understanding of area, and bridges to work students will do with algebra tiles. 

Figure 4: Representing division with a number line 

https://jamboard.google.com/d/1d2Lgkei_r45xv9Fn1gK6WUukq_y18xXkIIcoh5SHSic/copy?usp=sharing
https://docs.google.com/presentation/d/1QZf6MnPzR97j6LqtyXemKdTkX9tfi7dvnbKf0y3VIvA/copy?usp=sharing
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This activity easily transferred to the Jamboard. Once again, students were paired and given a page to work 

on in a breakout room.  Each page had a stack of 24 virtual tiles in the corner.  Students were asked to cre-

ate as many different rectangles as they could with 24 virtual tiles and record the dimensions of the rectan-

gles they created. Pictured below are three different breakout rooms where pairs of students in each room 

worked on this same activity (Figures 5-7). 

Figure 5: Rectangular array representations of Group 1 

Figure 6: Rectangular array representations of Group 2 

Figure 7: Rectangular array representations of Group 3 
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Not pictured on the Jamboard pages, but something that did come out during their group work and the fol-

low up whole group discussion, is that 1 is a factor of 24. I find that students often miss 1 x 24 when asked 

what the factors of 24 are if they are just given numbers to work with. But when using the square tiles, they 

begin to “see” that one is a factor. 

 

Final Thoughts 

 

During the Jamboard lessons, I found it helpful to mute myself, so students understood that I wasn’t going 

to jump in and help them out when they got stuck.  I definitely learned that “wait time” is especially hard 

for me, as an instructor, in an online environment—but letting students experience productive struggle is 

incredibly important.    

 

As we continue to learn and grow in the online, in-person, and hybrid classrooms, it’s exciting to have sim-

ple (and free) resources that are able to support how students learn deeply, through exploration, hands-on 

manipulatives, and mathematical discourse. I was very excited to have the Jamboard to explore the mathe-

matical ideas I typically  have students work through in a face-to-face classroom. As the school year comes 

to an end, I look forward to digging through my Jamboards and thinking about how I can build on these ide-

as for next year.  

 

 

ANN Members Work For Racial Equity 

 

ANN members are getting together to make a difference. The Committee for Racial Equity in Math Edu-

cation is busy with a range of actions aimed at tackling racism in our little corner of the world. Among 

the projects committee members are working on are strategies to bring more teachers of color into our 

membership and into our leadership, creating supports and materials for teachers to bring anti-racism 

to our classrooms, and creating professional development for teachers around learning to be anti-racist 

ourselves. 

 

If you’re interested in learning more about the intersection of adult numeracy and working against rac-

ism, the Social Justice and Math section of ANN’s website has resources for teachers to deepen their 

own understanding as well as materials for teaching social justice math in your classrooms. If you want 

to collaborate with other teachers, consider joining the ANN Racial Equity in Math Education committee 

and learning about our current actions.  The committee meets on the third Thursday of every month. 

See the calendar on the ANN website for registration links.  

 

Contact the committee chairs to learn more!  

https://www.adultnumeracynetwork.org/Justice
https://www.adultnumeracynetwork.org
https://www.adultnumeracynetwork.org/Committees
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Exploring Area and Perimeter 

 

How many different rectangles can you create that have an area of 36 square units? Use 

square tiles or graph paper for your exploration. Record the length, width, area, and perime-

ter of each rectangle. 

 

Area is the amount of square units within each rectangle. 

Perimeter is the linear distance around the outside of each rectangle. 

 

 

 

 

 

 

 

 

 

What do you notice about the area and perimeters of your rectangles? 

 

 

 

 

 

 

 

 

 

Adapted from The CUNY HSE Curriculum Framework: Math: Problem Solving in Functions and Algebra, pgs. 205-209  

LENGTH WIDTH AREA PERIMETER 

    

    

    

    

    

http://www.collectedny.org/wp-content/uploads/2017/11/Section4CUNYHSEFrameworkMath.pdf.pdf

