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Greetings ANN members!
We were sad to miss our in-person meeting at COABE 2020 in Baltimore. We had
prepared a full-day institute called Numbers in the Wild. Little did we know that
2020 would be a year in which numbers would truly run wild. We have all had a
crash course in proportional thinking, exponential growth, and probability, as we
make sense of infection rates, growth rates, case fatality rates, etc. The pandemic
shows how mathematical knowledge can be vital for our survival.
This year has been a time of loss and grief for so many people. As teachers, we feel
the trauma and pain our students are experiencing, whether from disease, systemic
violence, or an economic downturn. And we are all challenged with knowing how
to respond. At this moment, I am so grateful to my colleagues in the Adult Numeracy Network. I am leaning on teacher friends to learn how to be of service to my students and fellow teachers, and how to support people who are fighting for our
health and justice for all.
For those of us who have been lucky enough to attend the ANN COABE preconference session and the national conference, our meetings have been a place to gain
inspiration, find friendship, and learn powerful teaching of adult numeracy. However, we need ways for all members to participate. Not everyone can come to our inperson meetings, and sometimes we can’t meet at all, so we are looking for ways to
connect with each other at a distance. This summer, a virtual annual meeting open
to all members was held in June, followed by an online board meeting in July. In
July and August, Amy Vickers led a 5-session class called Building Trigonometry
from Scratch, with Friends. Keep an eye on your email and the ANN website for invitations to more events.
I hope you enjoy the newsletter. In this issue, Amy Van Steenwyk shares her 2019
ANN practitioner research project on using Montessori-inspired math materials
with adult English language learners. Amy also shares ideas for integrating math
into language instruction using Splat!, a creative activity for practicing number
sense for students at all levels (my 5-year-old nephew loves it!). Patricia Helmuth,
our editor, writes about algebra and equality in an article based on her presentation at COABE 2020.
Stay safe and take care of each other.
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Call for submissions
ANN wants to celebrate the work you do!
Newsletter Editor:

We encourage submissions of articles, activities, and other items of interest relat-

Patricia Helmuth

ed to math for adult learners. Below are some ideas you might consider when
thinking about what to submit, but please don’t feel limited to what follows.

Copy Editor:

Sherry Soares
The Math Practitioner
Committee Members:
Amber Delliger
Amber Fornaciari

Share what you learned from a
fantastic math webinar that you have
attended since COVID 19 moved our
PD online.
What online math resource works
really well in a Zoom class?

What are your students’ math
stories?
What kinds of math activities have
worked well in teaching math to
your ELL students?

Lisa Wright
Erica Kopp

How do you create bridges between
math and other content areas?
How do you integrate WIOA
objectives in your math lessons?

How do you work with students at
different math levels in a virtual
environment?
Share an example of student work
and what you learned from it.

These submissions can be short blurbs, 350-400 words, or longer articles, 500700+ words. Pictures or graphics are always a plus! If you send along pictures of
student work or pictures of students engaging in a math activity, be sure to make
sure students sign some kind of student work release form.
Finally, all issues of The Math Practitioner contain printable student activities. If
you use one of the activities from this issue or past issues in your class, please let
us know how it went! Your experience with using the problem, along with samples of your student work, could be published in our newsletter. Please direct all
correspondence to:
Patricia Helmuth, Editor
mathpractitioner@gmail.com
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Exploring the Use of Montessoriinspired Math Materials with Adult
Ells
by Amy Van Steenwyk
Amy Van Steenwyk has over twenty years of experience teaching English language learners in Minnesota.
She currently teaches adult learners in a high beginning ESL class at Cedar Riverside Adult Education Collaborative. Most students are Somali and Oromo refugees who live in or near the Riverside Plaza apartment complex.

Abstract
The purpose of this practitioner research project was to explore the impact of using Montessori-inspired materials on learner interest toward studying math in general as well as toward the specific materials. Through
observation, anecdotal evidence and student feedback, I gathered data that reveals learner interest in specific materials as well as a moderate increase in learner interest in frequency of math instruction over a twomonth period.

Introduction
I first encountered Montessori math materials directly through my son’s elementary teachers at a public
Montessori elementary school. At a parents’ night event, I experienced the power of holding, interacting and
learning from the materials themselves and became curious about Montessori materials and methods and
the extent to which they could be used in the adult ESL classroom. This curiosity is what led me to pursue
this research project with my current level two ESL classes. The progression from concrete to abstract is at
the heart of success with numeracy and is commonly referred to in numeracy standards and theories. Mahesh Sharma’s levels of knowing and learning math and the College and Career Readiness Standards for
Adult Education in Mathematics are two examples of guidelines that highlight the need for beginning with
concrete understanding in order to move to abstract operations. This foundation is critical for learners who
have had little or no formal education prior to the ABE classroom. The double abstraction of using numbers
and symbols along with learning a new language highlights the importance of grounding beginning math
concepts in the concrete and using materials or developing activities with a built-in control of error. Thus,
the concept of using manipulatives is a foundational part of math instruction and can be instrumental in
bridging the gap between concrete and abstract concepts.
Six of the 10 students in this study did not have any previous formal math education. Three learners attended school in their youth for one to three years. One student holds a Ph.D. and had at least 15 years of formal
math training. While students have varied experience using math in business and daily life, it’s common for
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learners in my class to still struggle with place value, lining
up numbers correctly to perform basic math operations,
the language for the place values (hundreds, thousands,
etc.) and using zeros as place markers (Figure 1). However,
just as books that are oriented toward younger readers
can be off-putting to adult learners, some adults —and
sometimes their teachers as well—can have a negative
reaction to using materials that are hands-on, colorful, or
remind them of objects in pre-school or early elementary
classrooms. Kate Nonesuch (2006) writes about the factors
that hinder the use of manipulatives in adult learning envi-

ronments and suggests a number of ways to address student resistance including the following:

Figure 1: Students used the Golden Bead Decimal
Material to form numbers to 1,999. Represented in
the photo above is 1,335 using 1 thousand cube, 3
hundred squares, 3 ten bars and 5 units.

•

acknowledging and honoring students’ feelings and the newness of the activity

•

welcoming and addressing students’ questions

•

guiding students to identify their learning styles and recognize the ways different activities support those
learning styles

•

providing students alternative activities to opt out

•

using trial periods and student evaluations and getting anonymous feedback to ensure that quieter
learners have an equal voice [1]

I used the strategies of allowing for limited student choice of activities, asking for student feedback, taking
time to model and explain how certain materials connect to and support math learning, and ending each
session with more traditional math and a worksheet to complete in class or at home to meet the students’
desire for familiar math practice.

Methods
At the beginning of the research project, I used a simple questionnaire to gather
information about students prior math experience as well as their interest in studying math as indicated by the frequency they would like to study math (every day,
every week or prefer not to study math). For the post-survey, at the end of eight
weeks, students listed areas of study, including math, under the same column
headings. To collect data about student interest of specific activities, I spread all
the materials on a few tables and asked students to place a sticky note with a heart
on their favorite activity and another sticky note that said “again” on an activity
they would like to repeat (Figure 2). Throughout the research, I wrote anecdotal
notes about each of the students after every math class and completed two rubrics
for each student. I focused on identifying intensity of student engagement and enthusiasm in both the anecdotal records and the rubric descriptors.
Figure 2 Line-up of Materials
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During math lessons, which occurred once a week on Fridays, activities were sorted into two groups on sepa-

rate tables according to difficulty levels. Students could choose activities from the table or tables appropriate
for their level, starting with materials on the first table and progressing to the next. This mimicked the Montessori classroom technique of using colors to mark activities along a progression so students know which
materials are available to work on and can choose from those options according to their interest. This also
promotes curiosity to try the more advanced activities which can serve as motivation to fully learn the earlier
materials.

Results
Survey 1

Survey 2

Study math every day.

6

9

Study math every week.

3

0

Prefer not to study math.

1

0

Figure 3: General Math Interest Survey Results
Of the 10 students who participated, all but one was able to respond to both the pre- and post-surveys
(Figure 3). That one student was not present for the post-survey because she had moved to a higher-level

class. She is a professor from Brazil who is taking English classes to improve her language skills while she is
here for a few months to conduct research. She is also the only student who indicated a lack of interest in
studying math. All the other students either maintained a high interest in math or increased their math interest.
Favorite Activity

Desire to Repeat

Decimal golden beads (M)

1

1

Printed decimal golden beads (M)

1

Hundred board design (M)
Hundred board skip-counting (M)

1

1

Colored Shapes Design (O)

1

1

Stamp Game (M)

1

1

Short Chains (M)

1

2

Multiplication Beads (M)

Figure 4: Specific Material Interest Results
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Only six of the students were in class on the last day when we collected data about interest in the specific
Montessori materials (M). Three were absent and the other was the Brazilian student mentioned above. One
of the activities did not use Montessori materials (O). The non-Montessori activity practiced colors, shapes
and patterns and was helpful to catch up new students who had just joined the class (Figure 4).

Student Engagement
Decimal golden beads (M)

2

Printed decimal golden beads (M)

2

Hundred board design (M)

2

Hundred board skip-counting (M)

3

Colored Shapes Design (O)

2

Stamp Game (M)

5

Short Chains (M)

2

Multiplication Beads (M)

Figure: 5 Student Engagement with Materials
Finally, for each of the nine remaining students, I reviewed weekly observation records and chose the two
activities that stood out as more interesting or engaging for each student. I based my choices on their verbal
participation, partner interaction, focus, confidence and motivation, and outward signs of interest and enthusiasm (based on my knowledge of individual students). The data in Figure 5 does not account for the fact that
some students attended more than others and therefore did not have a chance to try all the materials. Some
students also spent more time on the initial materials before moving on to other lessons. The materials are
listed in the progression by which they were usually introduced, which means that students were less likely
to have exposure to items toward the bottom.

Discussion
The data from the pre- and post-surveys indicate that student interest did not decrease despite the switch
from primarily paper and board-based activities to primarily manipulatives, despite some initial resistance.
Three of the learners expressed interest in increased frequency of math instruction. I had assumed that the
stamp game would be the students’ overwhelming favorite based on input from Montessori teachers and my
own observations during class sessions. The results show that students indicated enjoyment and interest in
each the Montessori materials (M) except the multiplication beads, which were only used by one learner who
had excellent attendance and progressed rapidly through the materials.
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The materials used in this project are far from exhaustive. There are many more

Montessori materials to use at more basic and more advanced levels as well as
other lessons that can be used with the same materials. Since students were in
a high beginning ESL class (CASAS 180-200) with mixed math abilities, I chose
materials that were versatile, that had the potential to extend to more complex
operations for advanced learners and that would allow students to develop
place value skills while building oral fluency and strengthening concrete conceptualization of numbers to 10,000.
Considering that, for many students, exposure to the stamp game happened
toward the end or middle of the project (or not at all for some), it stands out as

a material that I consider to have been engaging for the students that participated in this project (Figure 6). Its design is versatile, illuminating, allows for

Figure 6: Stamp Game

individual concentration and, by design, requires time and attention that allows the learner to bridge the gap
between the concrete and the abstract. The short chains were also highly interesting to the two learners who
had the chance to use them and who were at the appropriate level of readiness to use them correctly (Figure
7).
It’s important to mention that, as I learned more about the Montessori method and spoke to Montessori educators, it became clear that this research project could not claim to be using the Montessori method. The
way I would be using the materials would not be considered Montessori instruction. Even if a single, stand-

alone lesson were presented in the precise way that Montessori method suggests, the Montessori method is much more than a stand-alone
lesson or the materials themselves. I changed my approach to consider
my instruction and activities as “Montessori-inspired”. I re-shaped and
re-purposed some of the lessons to be partner activities and attempted
to build in control of error, math language, and some simple spoken
interactions for students to develop speaking and listening skills along
with their numeracy skills.

Figure 7: Short Chains Material

Ideally, the use of Montessori materials would be accompanied by the understanding and training required to

correctly use the method. However, this is clearly not practical for many adult educators. Despite my lack of
training in the Montessori method, many of the Montessori educators I met encouraged me to proceed and
explore using the materials with my learners, understanding that it would not be considered authentically
Montessori in the Montessori community as a whole. Even so, there is significant overlap between the Montessori method and the strategies that are effective with adult learners such as the need for choice, autonomy, self-direction and collaborative learning. The Montessori method is designed to draw on the connection
between movement and cognition, encourage learner choice and sense of control, develop executive function (namely the areas of attention, focus and concentration), rely on peer-tutoring, and appeal to learners’
natural curiosity and appreciation for beauty (Lillard, 2017).
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Those are only some of the primary tenets of Montessori, but they are ones I sought to include in this pro-

ject. The overlap between the strategies known to work for adult learners and the pillars of the Montessori
method, along with the results of this research project using Montessori math materials for numeracy instruction, lead me to believe that further research is needed to more fully explore the potential impact of
Montessori methods and materials in the beginning adult ELL classroom.
Author contact: amyvans@gmail.com
References
[1] Nonesuch, K. (2006). Changing the Way We Teach Math: A Manual for Teaching Basic Math to Adults.
Duncan, BC: Malaspina University-College.

[2] Lillard, A. (2017). Montessori: the science behind the genius. New York: Oxford University Press.
[3] Link to Partner Activities Montessori-Inspired Partner and Solo Activities
Editor’s Note: Available now is a video recording of Amy Van Steenwyk’s presentation at the ANN
2020 Annual Meeting, where she describes her research on Montessori-inspired math materials.

Also available are videos that demonstrate how the Stamp Game can be used to practice place value, addition, subtraction, multiplication, and division. We hope all this inspires you to conduct your own practitioner
research! See the next page of this newsletter for more information.

The Call for Presentations is now OPEN!
Deadline to apply is 10/16/2020
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Call for Practitioner Research
Adult numeracy is a field that needs authentic and applicable research to help us to understand how adults
learn math and to help us to build strategies that increase conceptual understanding and application of math
both inside and outside the classroom.
The Adult Numeracy Network (ANN) is looking for educators who are interested in doing classroom level research to help grow the field. When planning research projects, members should keep ANN's Teaching and

Learning Principles in mind. Research should also be framed by The Components of Numeracy (Ginsburg,
Manly, & Schmitt, 2006). Both documents can be found at our website: www.adultnumeracynetwork.org.
Research projects should include the following four components of practitioner research:

To see two previous research projects, you can go to the Adult Numeracy Network home page and click on
the tab “Practice”. As an ANN member, you have access to all past research projects and newsletters.
We will support and mentor you during any part of the process—from application, to research, to writing for
the The Math Practitioner newsletter. ANN offers a $500 mini grant for completed projects. We look forward to hearing from you!
If you have ideas about possible research or questions about the research process, please reach out to Rebecca Strom, Math Practitioner Research Chair at annpractitionerproject@gmail.com.
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Eric Appleton
New ANN President 2020-2022
Eric Appleton started teaching adults in 1999, and has taught computer technology, reading, writing, math, and science. He was a teacher and director at
the adult education program at the Fortune Society, an organization that
supports formerly incarcerated people.

In his current work as a professional developer with the CUNY Adult Literacy
Program in New York City, Eric writes curricula, trains teachers, and supports
the teaching of math and science. Along with Mark Trushkowsky, he is coauthor of the Fast Track GRASP Math Packets and was a contributing author
of the CUNY High School Equivalency Curriculum Framework.
Eric is a founding member of the Community of Adult Math Instructors (CAMI), which meets twice monthly
to do math and talk about teaching. Eric has a master’s degree in adult learning from Empire State College,
where he wrote a case study on using Japanese lesson study in adult numeracy.
We are really excited to have Eric on board as the new President of ANN!
Editor’s Note: Eric has a few thank-yous:

Thank you to founding members of ANN who encouraged me as I became more involved. Many thanks to
Donna Curry, Iddo Gal, Lynda Ginsburg, Margaret Rogers, and Pam Meader. I am so grateful that there is a
place for adult numeracy educators to find and support each other. This didn’t happen by accident. It was
the result of a vision from the ANN founders and the hard work to make it a reality.
I want to thank Amy Vickers for being an amazing president over the last two years. She is a wonderful
teacher. She is patient, caring, and relentlessly optimistic. She knows when to push and when to back off.
She will be a hard act to follow.
Finally, many thanks to Connie Rivera, who has been the past-president for two years and has helped us all
tremendously with her wealth of organizational knowledge. Connie recently volunteered to become the
Northeast Regional Representative, continuing to support ANN and its members. We are lucky to be surrounded with people who have so much experience and wisdom to share.
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Algebra: A balancing act
by Patricia Helmuth

It’s all about balance. “What you do to one side of the equal sign you have to do to the other.” This may
have been what my high-school algebra teacher was trying to teach me many years ago. All I remember
about that algebra class is that I did not understand a lot of what was written on the board or in my textbook. I tried to follow the steps the teacher modeled without understanding the whys that made the pro-

cedures work. I passed the algebra course because I was able to memorize enough of the steps to get by.
However, since I hadn’t developed a conceptual understanding of why the procedures worked, I decided I
never wanted to see algebra again!
Many of our adult education students enter our classroom having had a similar experience in trying to
learn algebra. Some of our students never made it into an algebra class, others had some experience with
algebra but were never able to grasp the procedures, and even those that had some success in algebra
classes, often come to adult education classes with a fuzzy remembrance of procedures that do little to
help them to solve problems.
Research suggests that a many of these students may have one thing in common: a lack of understanding
of what the equal sign means. But don’t students learn what the equal sign means in elementary school,
when they are learning the basics of addition, subtraction, multiplication, and division? Not necessarily.
Carpenter, Levi, & Franke (2005) assert that these processes are generally understood by elementary students as a signal to do something—“the answer comes next.”

[1]

Therefore, when students enter middle

school this operational view of the equal sign is very prevalent and may prevent students from succeeding
in algebra classes. On the other hand, “even students who have no experience with formal algebra, have a
better understanding of how to solve equations when they hold a relational view of the equal sign”[2].
Meaning, that if a student understands that what is on one side of the equal sign is the same as what is on

the other side, this understanding will enable them to tackle unfamiliar math problems. This brings us to
adult education. Do our students understand the equal sign as operational or relational?
Open Number Sentences
When Pam Meader surveyed students in her adult education program, she found that overall, 47% of students were able to answer this open number sentence [3] :
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What number goes in the box? You may have a number in your head right now, but what would your stu-

dents say? I’ve tried this with a number of different groups of students over the past several years and the
most common response I get from students is 12. Some students add all the numbers up and get 17. Eric Appleton, ANN’s President, polled his students in a Zoom class as to what number went in the box. He reports
that three out of nine students chose 12. That’s one-third of the total group of students!
Amy Vickers, ANN’s past President, used this same open number sentence with a group of students recently.
Below is a recreation of the whiteboard she was using in her Zoom class (Figure 1).

Figure 1: Zoom class whiteboard
Amy explains how this simple activity played out in her class:
First I just wrote the pink. That is when students shared the answers to the right. (All
students chose 12). Then I read it aloud while writing the squiggle brackets. " The sum
of 8 and 4 is equal to the sum of something plus five." At that point, a student caught
on to the meaning and directed me to write the 12s. I acknowledged her lightbulb moment and asked her to explain it so that others could also understand.
These responses indicate that many of our adult education students have an operational view of the equal
sign. But what of the students who recognize that 7 should go in the box? Examining how our students get
the correct response is a valuable conversation to have. Some students might say that they added the 8 and
the 4 first, to get 12, and then they subtracted 5 from the 12 to get 7. This works. But it still relies on compu-

tation. What if instead, our students could recognize the relationships we see on opposite sides of the equal
sign? “A student who considered the equation as a whole might have recognized that 5 is one more than 4
so the number in the box needs to be one less than 8.” [1]
Using open number sentences with our students and having conversations about relationships, is one way to
help our students to develop a relational view of the equal sign. We can start with simple open number sentences and then bridge to equations with larger numbers. For example, consider the following equation:
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Understanding the relationship between what is on both sides of the equal sign, enables students to solve
these fairly easily and without having to use a calculator or go through several calculations using paper and
pencil. For example, if we look for relationships in the equation 43 + 68 = 41 + ___, we notice that 43 on the
left side of the equal sign is two more than 41, on the right side of the equal sign. That means that the missing number must be two more than 68! Notice, also, that 41 + 70 is much easier to solve using mental math
than if we tried to solve 43 + 68 without pencil and paper. Using this same reasoning makes it possible to
solve equations with even larger, three-digit numbers. (See the “Open-Number Sentences” student page
that follows this article [3]).

Number of the Day
The Number of the Day is an instructional routine that can help our students to develop a relational view of
the equal sign. The object of the activity is to give students a number on one side of the equal sign and ask
them to put something on the other side of the equal sign that shows a relationship between both sides. Below is a screenshot of how this activity played out in a Zoom class that I taught earlier this year. Notice that I
placed the equal sign to the right of the number of the day. This was done purposefully to expose students
to a relational view of the equal sign. Many students are used to seeing a traditional algorithm such as:
4 + 5 = 9. Because they are used to seeing math problems posed in this form more often than not, students
may develop the idea that the equal sign means “and the answer is”. They fail to see that one side of the
equal sign has a value that is equivalent to what is on the other side. As you look at how my students responded to the Number of the Day, what do you notice? (Figure 2)

Figure 2: Zoom Class Number of the Day
You may notice that some of the responses are more complex than others. This speaks volumes in and of
itself. That means that students at all levels can participate in this activity. Every expression or equation that
students contribute is valuable as a bridge to higher level mathematics. For example, 3 + 3 + 3 = 9 may seem
very simple at first glance, but we can draw out that 3 + 3 + 3 is another way of expressing 3 x 3. And then
3 x 3 can be expressed as 3². Thus, students can discuss equality this way:

3 + 3 + 3 = 3 x 3 = 3²
The Math Practitioner, Volume 25, Issue 3, Summer 2020
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Now let’s analyze the thinking of the student who made the contribution that appears at the bottom of the

screen in Figure 2. You can see that she was thinking deeply about nine. She knew that 9/3 = 3. She also
knew that six plus three is equal to nine. But did she demonstrate an understanding of what the equal sign
means? In her desire to create something a little more complex, she got bollixed up—which was a good
thing, because it gave the whole group a chance to review what the equal sign means. This is something that
is important to keep revisiting in our classrooms. In fact, research reveals that students need repeated practice in order to change their mindset from operational thinking into relational thinking in regards to the
meaning of the equal sign [2]. The Number of the Day is an instructional routine that can keep that discussion
alive.
This instructional routine is very flexible and can be tailored to include whatever math you have planned to
teach on any given day. You can make the Number of the Day a fraction, a decimal, or you can create constraints for the Number of the Day such as:

The Number of the Day is 7 = ?
You must use an exponent in your expression.
After using Number of the Day when teaching face-to-face classes for several years now, I’ve found that it
lends itself very well to an online learning environment as evidenced by the Zoom screenshot. However,
there are other online tools that work equally well for Number of the Day. Padlet is one example. When I
told my 2020 COABE Conference co-presenter, Sherri Latimer, that I’d like to have folks try out Number of

the Day, she suggested Padlet and set one up for us. It was fantastic! We chose twelve as the Number of the
Day and got all types of responses, a few of which are pictured below (Figure 3).

https://padlet.com/teleport/notd

Figure 3– Number of the Day on Padlet
Check out the whole padlet page to see what your students could do with Padlet and Number of the Day!

Visual Models
Researchers have found that when students are taught to think mathematically using visual models (such as
arrays) before they are taught mathematics procedures and rules to solve problems, students’ math understanding and performance improves significantly.[4] Visual models enable students to ‘see’ a math rule
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or procedure before it has been explicitly taught to them. For example, to help our students understand how
to solve for x (balance an equation), we can use hanger diagrams as a visual model to introduce the idea of
balance. I sat in on Eric Appleton’s Zoom class and the following are some things his students noticed about
the two hanger diagrams pictured below (Figure 4):

Figure 4: Balanced and Unbalanced Hanger Diagrams [4]
Student Observations


This diagram is balanced.





I know it’s balanced because the line  The circle is heavier than the
is straight.
square.



Two squares are the same weight as
one circle.

This diagram is not balanced.

Based on these initial observations, students catch on quickly what they have to do to balance the hanger

when a value is assigned to one of the shapes. For example, if we say that the value of a square above is
three, students start to make connections. If three is the value of one box, then the total value of the left
side of the balanced hanger is six. The value of the circle must also be six. The hanger on the right is not balanced because three is not equal to six.
Introducing our students to shapes first enables them to transfer that visual image to numbers and then variables. Consider the hanger diagram below (Figure 5).

Figure 5: Hanger Diagram Representation of Equation [5]
What is the value of w? What equation would represent this hanger diagram?
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There are multiple ways students might approach this. Students may start by making the following equation:

w + 1 + 1 = 1 + 1 + 1 + 1 + 1. Or, they may recognize another equation that can be made by combining like
terms. Whichever way students approach this, they can easily recognize that w = 3 by subtracting two from
both sides of the hanger. In fact, there are a number of rules and procedures that students can understand
by using this visual model. For example, when it comes to combining like terms, this is something students
are necessarily doing in order to solve the equation and they can do this without having been introduced to
the formal procedure of combining like terms. They can also see the rule “what you do to one side of the
equation you have to do with the other side” as the following illustration beautifully depicts (Figure 6).

Figure 6: Visual representation of formal procedure [4]

After students begin to see the relationships between both sides of the hanger diagrams, we can introduce
more complex hanger diagrams such as the one below (Figure 7).

Figure 7 - Hanger Diagram Representation of 5w + 2 = 3w + 8 [4]
We may even choose to start with something like this as a Notice and Wonder activity depending on how
advanced our students are and our time constraints.
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After students are comfortable writing equations to match a hanger diagram, we can work backwards and
ask students to draw a hanger diagram that represents an equation. For example, how would you represent
the equation 6x + 4 = 3x + 10 as a hanger diagram? Work this out yourself and then see how participants at
the 2020 COABE National Conference and the NJALL Conference 2020 responded to this challenge (Figure 8).

Figure 8: Teacher Created Hanger Diagrams
Notice how different the responses are. One chose to use computer generated shapes to represent the
equation and the other demonstrates understanding of “what you do to one side of the equation you do to
the other side.” There are a number of other unique responses from participants that you can check out at:
https://padlet.com/teleport/hanger. This is exactly what we want to happen in our classrooms, be it inperson or virtual, so our students can analyze and discuss the varied representations of the equation. Keep
in mind that the samples you see above and on the Padlet were generated in two different virtual conferences. So, yes, you can do this in a virtual environment!
What did you notice as you looked at the varied responses of the participants? How was each participant
thinking about the equation when drawing the diagram? The examples on the Padlet will help us to prepare
for the varied responses we might get from our students.
If you would like to use a nice progression of hanger diagrams from basic to more complex with your students, see Tools of Algebra: Expressions, Equations, and Inequalities-Part 1, starting on page 57. If you want
to jump right in with a more complex hanger diagram, see the Hanger Diagram Notice and Wonder student
page that follows this article.

Balance Scales
Hanger diagrams are just one visual model that we can use with our students to help them to develop a relational view of the equal sign. Balance scales are similar to hanger diagrams in that students are tasked to add
or remove objects to strike a balance or they may be asked to discover the value (weight) of objects that are
on a scale. Balance scales are a way to take math problems that may not be easy for our students to understand, when presented in the form of equations or inequalities, and make them accessible to students at all
levels.[6] Consider the balance scale on the next page (Figure 9).

The Math Practitioner, Volume 25, Issue 3, Summer 2020

17

How would you solve for the missing value in the balance scales pictured below. Please take a few mo-

ments to solve the problem yourself, and then try to anticipate how your students might approach the
problem before reading on.

Figure 9: Solving Inequalities with Balance Scales [5]
We can reason that in Scale A, two cubes (c) are equal to one pyramid (p). In Scale B, one pyramid + one
sphere (s) is equal to three cubes. Using systems of equations thinking, I can swap out two cubes from the
right side of Scale B for one pyramid because I already know that two cubes are the same as one pyramid. I
learned that from Scale A. I now know that one cube + one pyramid is the same as one pyramid + one
sphere. If I subtract the pyramids from both sides, I now understand that a cube weighs the same as a
sphere. In symbolic notation, it might look something like this [6]:
c+c=p
c+c+c=s+p
c+c+c+p=s+p

c+p=s+p
c+p=s+p
c=s
Let’s imagine giving our students one of the above representations of this systems of equations: the visual
model of the balance scales or the equations with symbolic notations. Which would be more accessible to
most students?

Accessibility and Understanding
The question posed at the end of the last paragraph is interesting for us to think about because we may be

very comfortable with symbolic notation but maybe when it comes to visual models, not so much. We may
be comfortable teaching our students procedures and rules to solve equations and inequalities, but visual
models may be outside our comfort zone—along with the necessary wait time that is part of the process of
allowing our students to experience productive struggle. There’s no doubt that time is limited with our
adult education students so it might seem that teaching our students to memorize procedures is the most
expedient and efficient.
However, researchers suggest that teachers “look for opportunities within their existing classroom practices
to engage students in conversations about the equal sign as well as to create such opportunities intention-
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ally.”[2] We as adult educators have to find the “balance” in our own algebra instruction. To that end, the
Number of the Day, open-number sentences, hanger diagrams, and balance scales are a few tools we can
use to help our students to develop a relational view of the equal sign. That, in turn, will give them tools to
be successful in algebra—and beyond.
References:
[1] Carpenter, Thomas & Levi, Linda & Franke, Megan & Zeringue, Julie. (2005) Algebra in Elementary
School: Developing Relational Thinking. Zentralblatt für Didaktik der Mathematik. 37(1), 53-59. https://
doi.org/10.1007/BF02655897.
[2] Eric J. Knuth, Martha W. Alibali, Shanta Hattikudur,Nicole M. McNeil, and Ana C. Stephens. (2008) Im-

portance of Equal Sign Understanding in the Middle Grades.
[3] Curry, D. (2007). The Math Practitioner (Spring 2007). The Adult Numeracy Network. Integrating Arithmetic and Algebra.
[4] Park, Joonkoo & Brannon, Elizabeth. (2013). Training the Approximate Number System Improves Math
Proficiency. Psychological science. 24. 10.1177/0956797613482944.
[5] The City University of New York Adult Literacy/HSE/ESL. (2019) Tools of Algebra: Expressions, Equations
and Inequalities, Part 1
[6] Suzanne H. Chapin, Art Johnson (2006) Math Matters: Understanding the Math You Teach, Second Edition
Author’s note on balance scale activities: A nice entry level balance scale activity, that my students always
enjoyed, is NCTM’s Illuminations Pan Balance-Shapes. Another resource that has a nice progression from
very basic to more complex balance scale models, can be found in Tools of Algebra: Expressions, Equations
and Inequalities, Part 1 available at www.collectedny.org.

The ANN Website has a New Look!
Log in to see a map of ANN members, participate in our discussion forum, read archived articles of The Math Practitioner,
and more! You can even watch Amy Van Steenwyk’s presentation about Montessori-inspired math materials during the
ANN 2020 Annual Meeting! Our webmaster, Mark Trushkowsky, regularly updates the site with new information, so let us
know what you would like to see on the site.
Email: annmembership@gmail.com
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Open Number Sentences

For each equation below, find the value of

1.) 8 + 4 =

2.) 2 +

+5

=7

that makes the equation true.

7.) 3 + 7 = 4 +

8.) 43 + 68 = 41 +

3.) 2 + 5 = 5 +

9.) 98 + 56 =

4.)

10.) 123 +

5.)

6.) 9 =

=

+ 0 = 20

+3

11.)

+ 54

= 126 + 74

+ 420 = 107 + 416

12.) 369 + 83 =

+ 88

Adapted from: Integrating Arithmetic and Algebra, The Math Practitioner, Spring 2007, Donna Curry.
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Hanger Diagram
What do you notice? What do you wonder?

Adapted from: Tools of Algebra: Expressions, Equations, and Inequalities—Part 1, page 65. Available at www.collectedny.org
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Using SPLAT Slides for
Math and Language Development
by Amy Van Steenwyk

Before all our classes made the switch to distance learning, my class met in a community center across from
Riverside Plaza apartment complex in Minneapolis. Our learners are all English language learners (ELLs), with
levels ranging from Intro to 5. We do not offer stand-alone math classes, so I do my best to incorporate numeracy into daily instruction with a focus on math on Fridays. In the hurry to make the switch to distance
learning, my attention was nearly completely consumed with just trying to stay connected to students as I
sifted through myriad tools and platforms I was learning about. Initially, I let some of our regular numeracy
practices fall to the wayside.
By the time our class began meeting on Zoom, I had come across a new tool that’s now a regular part of my
numeracy instruction: SPLAT. These premade slides by Steve Wyborney are perfect for beginning English language learners and adaptable for intermediate learners as well. I use the slides to work on numeracy and
basic addition and subtraction concepts, but also to work on the language around math. Even more than
that, the SPLAT slides lay the foundation for the concept that there is often more than one way to find an

answer and the importance of being able to explain the thinking that is too often invisible and, especially for
ELLs, very difficult to put into words.
Pictured here is one of the slide sequences I have used with my
learners. First, I label areas of the page top, bottom, left, right
and middle to provide language support for those who might
need it (Figure 1).
Students then take turns telling me how many dots they see and

how they reached that number. Did they count one by one, or

Figure 1

did they see groups of dots? I circle the groups as students describe what they see. The first two pictures show two different
ways students calculated the total of 9 dots (Figures 1 & 2) . Students used language like “I see…” and “I know” along with math
language like “plus” or simply, “and” to explain.

Figure 2
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After at least a few students have explained their thought process, we go to the next slide which has the
splat covering some of the dots (Figure 3). Students use a few basic phrases and some math vocabulary to
explain how they use their knowledge and observation to calculate the number of dots under the splat.
There are many ways to reach the answer, which may include more grouping, addition or subtraction. Finally, the last slide is the big reveal where students have their answers or theories confirmed—or denied!
(Figure 4).

Figure 3

Figure 4

Finding ways to build students’ numeracy skills in tandem with their language skills is a constant goal of
mine. I find that my students are very eager to study math. Even though the focus of my class is not to explicitly teach math, the ELLs I teach are excited to finally have an opportunity to develop those skills. Most
of the time, learners in beginning classes will benefit either from the math instruction or the language instruction with these slides. When I have students at an intermediate level in both their math and speaking
skills, I hand over the role of teacher to them—with students asking clarifying questions of the other students as the class progresses through the exercise.
Steve Wyborney originally created these slides for PowerPoint, but has created a Google Slides-friendly version as well for some of the sets. There are more SPLAT slides that cover fractions along with many other
numeracy materials available at his website: www.stevewyborney.com. For further discussion, suggestions,
or questions, feel free to reach out to me at amyvans@gmail.com.
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Member spotlight
An Interview with Brooke Istas
Recipient of the 2020 COABE Incentive Grant
The Board of The Adult Numeracy Network would like to recognize our
own Brooke Istas for receiving the 2020 Incentive Grant at the 2020
COABE National Conference! Brooke has been a very active member of
ANN for 12 years. She has served as a Regional Representative for ANN,
been a member of our COABE Pre-Conference planning committees,
presented at ANN Annual Institutes, and brought us into the digital age
as our webmaster. She is a professor at Cowley College and doctoral student at Southern Methodist University. We asked Brooke to take a few minutes out of her hectic schedule to tell us a little bit about what an
incentive grant is and how she plans to use the award to further her research with adult education students.
What is an incentive grant?
The COABE Incentive Grant is presented to recipients to support activities or projects in the field of adult
basic education through the secondary level.
How do you plan to use this grant?
I plan to use the award to help with the recruitment and analysis of data for my research.
Can you tell us a little bit about the research that you are doing?
My study entitled, “Adult Learners’ Perceptions of Mathematics Class” seeks to understand how adult learners’ memories, experiences, and feelings about mathematics shape their perceptions about mathematical
learning. My goal is two-fold, I first want to understand some of the underlying reasons of why math goes
from a positive experience to a negative one and after that, understand what interventions can be created
to reduce math anxiety and math avoidance within adult learners.

What motivated you to do this research?
I am a 3rd year Ph.D. student at Southern Methodist University. I have worked for several years in adult
math and numeracy and have seen how this content area can be a roadblock to success. Many times, it is a
learner’s belief in their ability that prevents them from being successful due to negative memories or
thoughts. I want to help learners and equip practitioners with ways to navigate these negative memories
and feelings.
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I should add that without the support, and the sometimes pushing of my friends and colleagues,
I wouldn’t be doing any research at all. Lynda Ginsburg, a founding member of ANN, helped me
to start this Ph.D. journey, and Heidi Schuler-Jones, the newly elected Vice-President of ANN,
held me accountable for applying to different schools. I wish to thank them for their ongoing
support of my adult education math journey.

How do you think your research will help adult learners?
First, this research will get adult math and numeracy learners some much-needed attention in the research
realm. This attention is a good thing. Perhaps it will spark more researchers to consider this underrepresented population. Second, this research is just one step to a much bigger body of work that I hope to spend my
life conducting. I wish to collect the math journeys of adult learners, students, teachers, program administrators, government officials—all adult learners. I would love for math to no longer go from a positive experience as little children to a negative one as adults. By collecting these stories, the world will gain insight into a
much bigger story.

Editor’s Note: Above is a slide that was part of Brooke’s three-minute thesis competition. It contains objects that create anxiety and a quote from a participant in her study. What speaks to you about
this slide? What is your math story? Take the survey that is on the home page of our website,
www.adultnumeracynetwork.org, and add your voice to the history of ANN by sharing your math story!
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What is ANN?
We are a community dedicated to quality mathematics instruction at
the adult level. We encourage collaboration and leadership, and we
influence policy and practice in adult math instruction.

Benefits of being an ANN member:
•

Opportunities to contribute to a national community of adult numeracy practitioners

•

The ANN Annual Meeting with a sponsored strand at the national COABE Conference

•

The Math Practitioner newsletter which includes:

•



The latest in adult ed math news



Samples of successful exercises, lessons, and teaching practices



National and regional conference updates



Research information applicable to adult ed math instruction

A nationwide professional network that provides a forum for professional development and an avenue of support for efforts to improve standards in adult numeracy
You can now join online!
http://adultnumeracynetwork.org/subscription-plan/
A one-year membership for a single individual is only $20.00.
See our website for details on savings for two- or three-year memberships.
To receive a complementary one-year membership:
1) Register for our annual conference or
2) Write an article for The Math Practitioner

To inquire about group memberships or to pay for your membership with a check, please access the
printable membership application form or contact:
Sarah Lonberg-Lew, ANN Treasurer
ANNFinances@gmail.com
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