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Welcome from the Editors 
Edel Reilly and Debbie Gochenaur  

Dear Readers: 

We would like to welcome you to the fall issue of the PCTM Magazine. We hope you all 

have a successful 2021-2022 academic year and know that you will find something use-

ful in this issue to try in your mathematics classrooms. 

Following the Equity in Mathematics Theme we began in the spring issue, we  have 

three feature articles from math teachers who are working to make sure all students are 

finding success in mathematics.  Amy Caputo shares different ways mathematics educa-

tors can use technology to aid in differentiated instruction in their classrooms along with 

providing effective communication and feedback to their students. Amanda Pollock de-

scribes ways of  selecting and adapting rich tasks for her fourth grade classroom where 

group work and class discussion are the norm. Most of her students who where below 

proficient at the beginning of the way, were testing above the proficiency benchmark by 

mid-year. Joanne Ward shared several examples of how teachers can not only provide an 

opportunity for students who may otherwise be silent to have a voice but also bringing 

social justice issues into the mathematics classroom. 

Pete Skoner shares the 2021 Pennsylvania Statistical Poster Competition Winners for 

each grade band and a special shout out to Carter Shannon and Connor Shannon, who 

were also awarded 3rd Place in the National Statistics Poster Competition. Rob Baier re-

ports on a very successful PCTM Conference held virtually in August. And last but not 

least a welcome from our new PCTM President, Dave Kennedy.  

We certainly hope you enjoy this issue of the magazine. 

Please email us your comments,  
suggestions, articles, etc. to 
pctm.editor@gmail.com. More 
information on submission 
guidelines may be found on the 
last page of this issue.  

We look forward to hearing 
from you! 

~Debbie    ~Edel 

mailto:pctm.editor@gmail.com


PCTM Magazine  Fall 2021 
 

 

 

President’s Message 
Dave Kennedy 

As the new president of PCTM, I’d like to briefly introduce myself.  Father of four, hus-

band of 31 years, born and raised in Massachusetts, teaching at Shippensburg University, 

addicted to chess, a runner when my knees behave, and fond of traveling to national parks 

out west.  I think that covers it!  If you’re an elementary teacher, know that that was my 

certification area, too.  I once taught 3rd grade in the Cupertino, CA school district (home 

of Apple) where besides teaching language arts, math, science, and social studies, it was 

my job to teach music and art as well (scary if you’ve ever heard my singing or seen my 

art!)  If you’re at a middle school, my first teaching job was as an emergency-certified jun-

ior high math teacher, beginning on December 11th as my students’ third math teacher that 

year.  If you’re a high school teacher, that’s the level of methods classes I teach, and the 

student teachers I supervise are in secondary math placements.  And if you’re at a college 

or university, hey, me too! 

If you’re a member of PCTM --- and you probably are if you’re reading this --- congratu-

lations!  Teachers like you who find ways to keep learning all career long, are making our 

educational system better.  It hasn’t been easy lately.  Conferences like ours have been 

driven online for reasons of public health.  Even before the pandemic we saw more and 

more opportunities for online professional development, but now we may feel as if we’ve 

done enough Zooming to last a lifetime. 

This will change soon enough.  Planning is already underway to hold the 2022 PCTM An-

nual Conference as an in-person event.  Pandemic willing, we’ll be back together in person 

next July, in Harrisburg.  Yet we plan to continue bringing in virtual speakers from far 

afield so that we preserve the high level of energy and excitement we’ve noticed lately.  

Teachers who attend will be able to see each other in person, sit in actual rooms to hear 

presenters, and have the added bonus of attending virtual sessions in designated high-tech 

rooms equipped to “bring us the world”.   

Here’s looking forward to some exciting times ahead! 
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Report on PCTM 2021 Annual Conference 

Rob Baier, General Conference Chair 

 
On behalf of the 2021 Conference Committee, I would like to thank all of you who attended 
the Annual Virtual PCTM Conference on August 5, 2021. It was inspiring to see over 300 
teachers committed to professional growth and taking time out of their busy summers to 

strive for more in the classroom. Our wish was that all attendees found a diverse range of 
sessions and workshops to attend and found a multitude of ideas to implement in your class-
rooms. Our approach this year was to have 3 tracks (featured speaker, classroom teachers and 
field experts) for participants in which to choose. Our plan is to take this approach again for 
the 2022 PCTM conference when we anticipate gathering again face-to-face.  
 
With the nature of math education and education in general over the past 18+ months, we 
wanted to bring you a strong conference to help you moving forward. From the survey and 
feedback, it was evident that our goal was met. Many people described the conference as up-
beat, peppy, and a wonderful opportunity to learn from some of the greatest math minds in 
PA and across the country!  
 
We were extremely happy to offer a pre-conference, attend by over 150 educators, with Ka-
rim Ani from “Citizen Math” on August 4 from 8:00pm – 9:00pm. On August 5th, we were 
blessed by having 6 field experts, 7 classroom teachers and 6 featured speakers share strate-
gies, ideas and experiences with participants.  
 
We would like to personally thank each and every one of them for presenting at the 2021 
PCTM Virtual Conference.  
 
THANK YOU to our 6 field experts: Paul Battaglia, Lorraine Harmer, Juan Gomez, Dr. 
Valerie Long, Dan Kaufman and Lindsay Smith! 
 
THANK YOU to our 7 classroom teachers: Crystal Watson, Penni Baker, Bob Lochel, 
Maria Domino, Amanda Pollock, Deena Kirkwood, and Joanne Ward! 
 
THANK YOU to our 6 featured speakers: Dr. Robert Q. Berry, Dr. Melissa Boston, Mari-
an Dingle, Annie Fetter, Chris Luzniak and Carl Oliver! 
 
We would also like to thank our main sponsors: Imagine Learning (Imagine Math), 
Hand2Mind, CPM, Texas Instruments, TODOS: Mathematics for All, Indiana University of 
Pennsylvania School of Education and Duquesne University School of Education! 
 
We were also VERY fortunate to engage with our keynote speaker Dr. Kristopher Childs! 
We brought such a strong energy and powerful message for 88 minutes with his topic, “What 
About the Students?”, and left us wanting MORE! 
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During the past year many people worked tirelessly to make this conference such a success 
and I would like to take this opportunity to thank them. Edel Reilly did an amazing job as 
being the Program Chair! She handled program advertisements, piecing together the confer-
ence schedule, and brought great ideas to the Conference Committee! Barb Miller serves 
as the Treasurer for the Conference AND for PCTM. She helped us with advertising, man-
aging the money to keep the cost low and also brought amazing insight as a classroom 
teacher! Steve Fuguet was our “Man-Behind-the-Scenes”. Steve managed all of the tech-
nology specfics, included the Zoom rooms. Steve also assisted with our moderatirs and 
keeping us all on the same page! Dr. Valerie Long joined in on several meetings and was 
always a great thought-partner as we were putting together our lineup of speakers! Finally, 
a HUGE thanks to Marian Avery who keeps everyone motivated and everything on track 
as the PCTM Conference Planning Chair. Three years ago, Marian convinced me to be a 
part of PCTM and the PCTM conference. Fast-forward to three-years later and Marian has 
put together this “dream-team” that brought one of the most diverse and unique group of 
speakers to every present at a PCTM conference! Without here, this conference would not 
have happened! 
  
Ultimately, the biggest thank you goes out to all of you who attended the conference. It was 
beyond exciting and rewarding to hear such positive comments. Further, thank you for tak-
ing the time to fill out the Act48 survey and provide valuable feedback for us to use in plan-
ning for next year.  
 
Next year, we hope to return in person on July 20-22, 2022 at the Hilton Harrisburg. We 
will have 4 keynote speakers next year: Sara VanderWerf, Crystal Watson, Dr. Kari 
Kokka, and Bobson Wong! We are also planning on offering a pre-conference titled, 
“NCTM Presidents: Past, Present and Future”! We are anticipating having 4 consecutive 
NCTM presidents for a dinner-and-learn discussion, featuring Dr. Diane Briars, Dr. Rob-
ert Q Berry, Dr. Trena Wilkerson and Kevin Dykema! Be on the lookout for more infor-
mation in the upcoming months. 
 
We hope that you will attend the 2022  
conference and ask someone to join you  
that has not attended a PCTM Conference  
before. Keep spreading the joy in math!  
 

 

 



PCTM Magazine  Fall 2021 
 

 

 

Using Technology to Differentiate and Provide Feedback in the Mathematics Class-
room 

By Amy Caputo 

Abstract:  How are mathematics educators using technology to aid in differentiated instruc-
tion in their classrooms along with providing effective communication and feedback to their 
students?  This article describes several ways in which technology can be used for student 
motivation and achievement. 

Introduction 

Teachers face the challenge of trying to provide instruction that is differentiated for each stu-
dent in their class and at the same time providing effective feedback on assignments and ac-
tivities completed.  It is important for students to work on material that is based on their lev-
el of understanding, that they have an entry or access point to work from, and that they can 
relate to the material. Communication of feedback is crucial in that it can be one of the ways 
to help motivate students in their learning process and transform to higher levels of learning 
and cognitive demand.  In this article, I discuss how the use of technology in the classroom 
can provide teachers with an opportunity to integrate these components into their class-
rooms.  Using a Chromebook and various applications math teachers can provide today’s 
learner a more personalized learning experience. Applications to be described include 
GoFormative, Deltamath, Desmos, Nearpod, Screencastify, and Flipgrid. Integrating these 
types of technology applications can benefit student understanding by increasing motivation 
and help with learning.   

Literature Review 

Differentiated Instruction involves tailoring lessons to fit an individual student’s needs in the 
learning process. “In order to effectively differentiate instruction, the following (three) ele-
ments are needed; the focus of instruction must be on the big ideas being taught to ensure 
that they are addressed, no matter at what level, prior assessment is essential to determine 
what needs different students have, and there must be some aspect of choice for the student, 
whether in content, process, or product” (Small & Lin, 2010, p. 3).  During implementation, 
teachers do need to consider what is appropriate for each of their students. “The instruction-
al strategies that teachers adopt depends on a complex mix of attributes that include their 
sense of efficacy in teaching students of diverse abilities and needs, their experience and 
professional training” (Allotey, Watters, & King, 2020, p. 252). This is also true when it 
comes to deciding what technology to use in your classrooms. 

Benefits of Technology/Why use Technology   

Due to the pandemic, technology and its applications have certainly come to the forefront of 
education across the nation. However, according to Adams and Porter (2016), “even though 
integrating technology into a mathematics classroom results in improved attitude and in-
creased engagement with mathematics, these positive effects are dependent on how well the 
technology is used” (p.44).   
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Adaptive tutoring systems can be used to motivate students while differentiating content 
and providing feedback. According to Yilmaz (2017), “Digital learning environments are 
especially important to promote students’ interests and motivation.  However, it can no 
longer be considered adequate to provide the same contents to students with different 
qualifications and personal traits and having different interests and needs” (p. 4478).  Stu-
dents in our classrooms come to us at different levels of understanding and learning styles.  
Teachers should create tasks for students that are engaging and provide an opportunity for 
students to show growth.  Not every problem needs to be assigned the same way to every 
student; they can be adapted, modified, or personalized, and using applications on a 
Chromebook can greatly assist with this. 

Overview of Various Applications 

GoFormative (https://goformative.com) is an application that can be used for dialogic 
feedback. Go Formative is a website application platform that provides educators the op-
portunity to push out work to their students, while being able to view the work that the 
students are doing and submitting in real-time, along with communicating feedback about 
their work and answer submissions.  There are different levels of paid accounts, which al-
so include standards tracking, and embedding various tools in the questions.  There is now 
also a teacher-paced mode for this application to use with your classes as well, so that eve-
ryone can stay on the same page together during a lesson.  Students are expected to login 
to the application and complete the problems that are provided, and you can see the live 
work they are doing as well as provide feedback to their submissions as shown.    

            

 
 

https://goformative.com
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Inages courtesy of Elisa Bartolomeo-Damon, GoFormative Math 

 

Delta Math (https://www.deltamath.com/) can be used for differentiation of assignments, 
creating classes, and customizing each students’ level of work provided.  There is a free or 
paid subscription in which teachers can customize work for each of their students or groups 
in their classes, and review data quickly to determine and gauge understanding of a learning 
goal.  This application works well for students who may need additional help with specific 
topics, as it can provide support with alternative methods of learning, and suggests ideas 
based on their response. Teachers can also set goals or benchmarks for their students and 
the program will provide multiple opportunities for the student to reach their goal.  I am ex-
cited to explore this along with GoFormative with my future students this coming school 
year!  Below you can see how a teacher can customize an assignment or problem for a stu-
dent.   

https://www.deltamath.com/
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Desmos Activities (https://teacher.desmos.com/) can be used as individual or whole class 
explorations as the teacher can view work as it is submitted and provide immediate feed-
back to the whole class for discussion.  Using the free website, teachers can edit or use pre-
made activities for their classes to complete, using a code for students to enter and work 
through each slide.  What is great about this application is that the teacher can pause the 
students at any time for a class discussion or anonymize student names if needed.  Teachers 
can also access the activity builder, which provides the ease of creating your own activity 
in Desmos and can be found under custom activities. A new feature released this year al-
lows teachers to now send individual feedback to students when they are logged in with 
their google or Desmos account during an activity.  (https://learn.desmos.com/
writtenfeedback).   

 
 

 

 

https://teacher.desmos.com/
https://learn.desmos.com/writtenfeedback
https://learn.desmos.com/writtenfeedback
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Nearpod (nearpod.com) can be used for interactive presentations that provide students bene-
fits of using live and student paced sessions. There are free and paid subscriptions in which 
the features and storage are enhanced.  There are an abundance of features and activities 
that teachers can utilize while building their own presentation or use and edit a premade 
Nearpod from their library.  Using these features of activities, presentations can be differen-
tiated for students, and they can on work on choice assignments for the same learning goal 
or objective using separate codes created by the teacher.  During a student-paced session, 
students can work at their own pace on a Nearpod activity, the teacher can view the student 
work when the session is completed, in the reports section.  This can also be done for live 
sessions completed in class with students.  Overall, this has been my most favorable appli-
cation to use with students during various learning opportunities, as I feel that I am able to 
formatively assess my class and share out student work which in turn helps to motivate stu-
dents to do their best and want to participate in the lessons.  Shown below is a Geometry 
and Algebra problem with student work. 

 
 

 

 

 

 

 

 

 

 

file:///C:/Users/ereilly/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/GTDCPMKS/nearpod.com
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Screencastify (https://www.screencastify.com/) can be used by teachers and students for the 
creation of videos to enhance learning and instruction. There is a free version and an up-
grade that you can purchase for tools and longer videos, everything here works in google 
drive and can be installed as an extension.  I feel that this application is very teacher and stu-
dent friendly.  For math problems, sometimes the creation of a video can be the bridge need-
ed to help explain a concept or a solution method.  I continue to use this, along with Flipgrid 
for students to demonstrate their knowledge and understanding of mathematical topics using 
the creation of videos to explain and show their work.   

 
 

 

 

 

Flipgrid (flipgrid.com) is a free application in which teachers can create classes and post 
questions in order for students to respond using the features to help them record their work.  
It is a fun, and engaging platform for all to contribute to and grow.  This is also an applica-
tion in which choice could be provided for students in order to differentiate, teachers could 
create various sections of assignments for groups of students to complete.   
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Interactive White Boards. The use of Interactive White Boards such as SMARTboards or 
Promethean Boards in the mathematics classroom can provide opportunities for group level 
differentiation. Cabus, Haelermans, and Franken, (2017) reports that they help to increase 
student achievement. By performing exercises using the board students were provided with 
opportunities to work in different groups based on their needs.  The concept of level differen-
tiation means that students are divided in certain levels of performance, so it is more concept 
or group level differentiation that is being implemented.  Different groups of students can 
work on different levels of an activity, using this approach with the whiteboard use as teach-
ers implement best practices and the smartboard features for each learning goal. 

Using Technology for Feedback and Communication 

Teachers incorporating best practices in their classroom instruction frequently use formative 
assessment daily. “Timely feedback is important in the student’s learning process as it can 
strengthen correct understanding and encourage long-term recollection” (Adams, & Porter, 
2016, p. 43).  Feedback can also be provided in the form of videos for students to watch, cre-
ated by the teacher.  In a virtual setting, Adams and Porter (2016) found “that scaffolding 
mathematics subjects with both instructional videos and personalized feedback increased stu-
dent confidence and reduced their fear of mathematics” (p. 50).  This is beneficial when 
working with students who struggle with math by helping them build up their confidence lev-
els.  Even with “transmissive feedback a one-way or telling form of feedback” (Alharbi,. 
2017, p. 241), and that engaging in some form of dialog with the student is a far better ap-
proach. 

Conclusion   

Technology can play a positive role in providing effective feedback and differentiation to stu-
dents in a mathematics classroom. Through the use of various technology and applications 
teachers can increase students’ motivation and confidence level, which in turn assists in their 
increased achievement in mathematics. By incorporating the technology and applications de-
scribed, teachers can be successful in differentiating instruction and improving communica-
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tion and feedback among teachers and students.   
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Rich Tasks and Student Discourse for ALL Students  

By Amanda Pollock 

According to Lappan and Briars (1995), there is no decision that teachers make that has a 
greater impact on students’ opportunities to learn and on their perceptions about what 
mathematics is, than the selection or creation of the tasks with which the teacher engages 
students in studying mathematics. Thus, it is absolutely essential that teachers understand 
how to choose and implement tasks for their students. This article reports on a project I 
embarked upon to research and implement rich mathematical tasks while focusing on stu-
dent discourse. The tasks I selected are designed to promote problem solving and higher 
order thinking, so that my students were able to deepen understanding of different mathe-
matical concepts. I chose tasks that required my students to reason effectively on their 
own or with groups. The tasks could be solved in different ways which allowed my stu-
dents to approach the problems based on their preference or ability. Seeing the different 
solution paths helped my students make mathematical connections which helped them 
grow more than I ever thought they would. Finally, my students were engaged in mathe-
matical discourse which helped them grow in their understanding by communicating. 

Rich Tasks 

According to Stein, Smith, Henningsen, and Silver (2000), tasks are not created equal, 
and different tasks will require different levels and kinds of student thinking. Tasks re-
quire different levels of demand from students. There are lower-level demands and there 
are higher level demands. Tasks that can be categorized as lower-level demands only re-
quire students to provided solutions based on memorization or procedures without con-
nections to real world concepts. Higher-level demand tasks, on the other hand, require 
students to complete procedures that have connection to real world setting and require 
students to “do mathematics” (Smith & Stein, 1998). Doing mathematics requires student 
to participate in complex and non-algorithmic thinking where there is no suggested path-
way or an example of a worked-out solution. When students are solving these problems, 
they are exploring the nature of mathematics, different processes, or mathematical rela-
tionships. In order to solve the problem, students must analyze the task and access rele-
vant knowledge and/or experience. Additionally, students are required to self-monitor in 
order to be successful in completing a task.  

Students are required to use a lot of cognitive effort where they may experience some 
anxiety. Productive struggle is the goal in which students’ struggles are seen as opportuni-
ties to develop deeper mathematical knowledge (Smith & Stein, 1998). According to 
Varygiannes (2013), students who are experiencing productive struggle are “struggling at 
times with mathematics tasks but knowing that breakthroughs often emerge from confu-
sion and struggle.” Mathematics classrooms that embrace productive struggle are think-
ing on the part of both students and teachers. 

Procedures with connections is the other type of higher-level task. In order for students to 
solve these tasks, they must use procedures in order to develop deeper levels of under-
standing of mathematical concepts and ideas. These tasks also suggest pathways that are 
broad and requires procedures to solve that the students might not have seen before. 
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When solving the task, the solution can be represented in multiple ways using different 
representations. Lastly, these tasks also require cognitive effort and engagement in order 
to solve the task and to understand the mathematical concept (Smith & Stein, 1998).  

Looking at the lower-level demand tasks: Procedures without connections tasks are algo-
rithmic and the procedure is either given or understood from prior experience. No con-
nection to concepts or meaning are being used and the focus is on getting the correct an-
swer rather than developing mathematical understanding. Since these types of tasks do 
not require students to analyze the task, students are not required to further develop any 
mathematical understanding. As described above, these tasks require limited cognitive 
demand. Memorization tasks can only be solved if students reproduce already learned 
facts, rules, formulas or definitions. Students do not solve the task using procedures. The 
tasks are not open-ended and no connections are being made to the concepts or mathe-
matical meaning (Smith and Stein, 1998). Since these lower-level tasks do not require 
students to use problem solving and higher-order thinking, I chose to focus on imple-
menting higher-level demands tasks as students who struggle with mathematics need to be 
able to make connections with math and be provided with opportunities in doing mathemat-
ics. 

The Setting 

The class in which I implemented this project was a fourth-grade mathematics class 
with students who placed the lowest on the STAR assessment at the end of 3rd grade. A 
special education teacher was available for part of the class. In my school, students are 
grouped based on ability level. Some of the disabilities represented were specific learn-
ing disabilities which interferes with their ability to read, write, spell, and reason in 
mathematics, psychological processing difficulties, and Autism. Other students in the 
class did not have an identified disability, yet they struggled with mathematics and ben-
efited from small group instruction and interventions. In order to measure growth of 
their mathematical understanding, my students took the STAR math test which deter-
mines a student's overall math achievement.  

Setting Norms 

Before implementing mathematical tasks, we established group work norms in the class-
room. I started by showing my students a mindset video that was created by Jo Boaler 
(2018), a Stanford researcher. She discussed Carol Dweck’s concept of mindset and four 
important messages for all math students: everyone can learn math to high levels, believe 
in yourself, struggle and mistakes are important, and speed is not important. These mes-
sages impacted my students understanding of their ability to learn mathematics and 
helped change many of their fixed mindsets to growth mindsets. Additionally, we estab-
lished group work norms in order for my students to be able to work on mathematical 
tasks together. The group work norms listed below were created by my students.  
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These norms helped my students create a positive, welcoming, and supportive environ-
ment which helped them throughout all of the group work that they were involved in. I be-
lieve this is essential in order for students to benefit from working together and exploring 
mathematical concepts. 

The Importance of Group Work 

As with beginning any project, it is important for students the understand that certain expec-
tations need to be reviewed before beginning a task. I reminded the students that we would 
need to maintain a positive environment. To do this, I was very intentional with getting to 
know my students and learning about their needs and interests. It is so important for stu-
dents to know they are loved, valued, and appreciated. I would stand by the door daily and 
welcome each individual student, by name, into my classroom. It also gave me an oppor-
tunity to check in with my students and support any student that wasn’t having a good day.  

Once in the classroom to help support group work, I incorporated different activities to help 
build a team atmosphere amongst our math class. It is so important for students to feel com-
fortable and to develop a positive relationship with their peers. This was done through set-
ting norms together as a class. Additionally, I used consistent language that referred to our 
class as a team. In the past, I was afraid of doing group work for fear of students arguing 
and disagreeing with others. However, now I know that they will disagree which is okay. In 
fact, this is an important part of the Standards for Mathematical Practice (SMP) in particular 
constructing viable arguments and critique the reasoning of others (SMP 3) (NGA Center 
and CCSSO, 2010). Students learn so much when they disagree with each other. Lastly, 
group work will get easier. It takes time for students to understand how to interact with each 
other, but it is worth all of the struggles to get there. 

Task Selection 

Selecting tasks was hard at times, but I always analyzed the tasks to make sure they were ap-
propriate and supportive. I considered my students age, grade level, prior knowledge, and ex-
periences when selecting tasks. I wanted to make sure that the task was supporting the stand-
ards that they were to meet, but I also knew that they needed to develop other prior 
knowledge before focusing on the fourth-grade standards. I did need to modify and adapt 
tasks at times for my students. With some tasks, I had to change the numbers that were in-
cluded to make them appropriate for my students’ level. I also had to remove parts of differ-

What we DO like: What we DON’T like: 

When a classmate is kind 

When everyone works hard 

When we can come up with an agree-
ment or kindly disagree 

When our group gets along 

When everyone is in their assigned 
space 

When we learn and HAVE FUN! 

When a classmate does not follow the 
directions 

When a classmate talks over someone 

When classmates get mad 

When we disagree and argue 

When a classmate is bossy 
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ent tasks when the tasks were focusing on too many mathematical concepts. I didn’t want 
my students to be overwhelmed with too many concepts because I knew it would be too 
much for some of my students. However, I did not have to do this for all of my students; 
some students had additional parts to complete and explore. See Figure 1 for a reference to 
the task as well as a list of adaptations that were made. The task titled Classroom Supplies 
came from Illustrative Mathematics (https://tasks.illustrativemathematics.org/content-
standards/3/NBT/A/2/tasks/1315). 

 

Figure 1 Task 1 Classroom Supplies 
 

 

 

 

The Task Adaptations 

Your teacher was just awarded $1,000 
to spend on materials for your class-
room. She asked all 20 of her students 
in the class to help her decide how to 
spend the money. Think about which 
supplies will benefit the class the most. 

Write down the different items and 
how many of each you would 
choose. Find the total for each 
category. 

Supplies 

Books and maps 

Puzzles and games 

Special items 

What was the total cost of all your 
choices? Did you have any mon-
ey left over? If so, how much? 

Compare your choices with a part-
ner. How much more or less did 
you choose to spend on each cat-
egory than your partner? How 
much more or less did you 
choose to spend in total than 

Worked in small groups instead of 
individually 

Omitted the original part B of the 
task so students would focus on 
the key mathematical idea of solv-
ing problems involving the four 
operations. 

Provided groups with individual 
parts at a time. I gave them part a 
to work on, and then continued to 
give them the additional parts af-
ter the completion of a previous 
part. 

Provided students with graph paper 
to help line up numbers. 

Provided certain students with a cal-
culator after seeing that certain 
students with a learning disability 
understood the concept of the 
math task but were struggling to 
get the right answer because of 
calculation errors. 

  

https://tasks.illustrativemathematics.org/content-standards/3/NBT/A/2/tasks/1315
https://tasks.illustrativemathematics.org/content-standards/3/NBT/A/2/tasks/1315
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I also created extensions for some tasks in order to help challenge my students in more 
ways. In order for my students to grow, my students needed to feel some level of anxiety 
without making them want to quit and walk away. Preparing purposeful questions before 
the lesson helped me support my students and probe student thinking so that they could 
make mathematical connections. Figure 2 shows how to ask a more purposeful question. 

 

Figure 2 Posing Purposeful Questions 
 

I would also encourage them to use reasoning and problem-solving skills, so that my stu-
dents would continue to persevere through the problems (Schoen, 2003). I focused on high-
er-level demands that were related to the mathematical content being taught in class. I 
wanted them to grow and explore mathematics in deeper ways by making connections and 
exploring real-world scenarios. As I planned, I was continuously going back to the teacher 
and student action chart from the Principles to Actions (2014) text (Appendix A). I used the 
chart to help me reflect on my teaching and to make sure I was selecting tasks that promote 
reasoning and problem solving. 

I learned so much by using mathematical tasks in my classroom. In the beginning, I was 
afraid to adapt tasks, but I learned that it is okay to do. It is okay to remove or add different 
parts to tasks as long as it is helping students grow. I also learned that it is okay if a task 
doesn’t work out as planned. In the beginning I was afraid to mess up, but even when a task 



PCTM Magazine  Fall 2021 
 

 

 

didn’t go as planned, my students and I were still able to grow in different ways. I learned 
that preparing probing questions and higher-level thinking questions is helpful and neces-
sary. Preparing these questions helped me facilitate discourse and support my students’ un-
derstanding. I also felt more prepared and confident throughout the tasks. Some tasks that I 
found did not have extensions, so I added extensions to different tasks in order for my stu-
dents to further their understanding and make even more connections. See Figure 3 for the 
3-Act Task titled Reese’s Peanut Butter Cup Challenge and the extensions that were made 
to help guide the students who needed support. 
 

 

Figure 3 Task 2 Reese’s Peanut Butter Cup 

Connections are necessary for student growth and help students compare strategies and 
communicate their findings with their peers. I found this to be very rewarding for me and 
my students. Productive struggle is also necessary for students. At the beginning of the 
year, my students just wanted to give up when something was hard, but now they are able 
to work through challenging tasks by problem-solving and being creative. I now hear them 
tell their friends, “Do not give up! Your brain will get bigger!” Hearing these encouraging 
comments has definitely showed me that all the time it took to prepare the tasks was defi-
nitely worth it. 

Classroom Discourse 

Using discourse in the mathematics classroom can be a challenge at first, but it is so im-
portant in order for students to grow in their mathematical understanding. Hufferd-Ackles, 
Fuson, and Sherin (2004), describe a framework which helps move from teacher centered 
discourse to classroom community centered discourse. The five components that the frame-
work describes include: 

1. How the teacher supports student engagement. 

2. Who serves as the questioner and what kinds of questions are posed. 

3. Who provides what kinds of explanations. 

The Task Adaptations 

After watching the video answer the 
question below. 

https://learn.makemathmoments.com/
task/reeses-peanut-butter-cups/# 

  

How many Reese’s Peanut Butter Cups 
Are There? Make an estimate. 

  

Provided students with unifix cubes. 

Provided students with paper to draw 
representations of the Reese’s to 
help them estimate. 

Provided students with multiplica-
tion tables. 

Provided students with extended 
time. 

  

https://learn.makemathmoments.com/task/reeses-peanut-butter-cups/
https://learn.makemathmoments.com/task/reeses-peanut-butter-cups/
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4. How mathematical representations are used. 

5. How much responsibility students share for the learning of their peers and themselves. 
 

As I was using discourse in the classroom, I used these components and the levels of dis-
course in order to improve classroom discourse. I was able to assess the discourse in my 
classroom by reflecting on the way I was interacting with my students, so that I could con-
tinue to grow and support my students’ learning. At the beginning of the year, I was the 
one asking questions to my students. My students did not initiate peer questioning, but 
through practice and modeling, as the school year progressed, my students began asking 
their peers questions and learning from their responses. Seeing this change in the class-
room was amazing because my students who began the year as struggling learners grew in 
so many incredible ways. In addition to the five components, I also used five practices for 
using student responses during discourse (Smith and Stein, 2018): 

1. Anticipating student responses to mathematical tasks 

2. Monitoring students’ work and responses to the tasks 

3. Selecting specific students to present their mathematical work during discourse 

4. Sequencing student responses in a specific order for discussion 

5. Connecting different students’ responses and connecting responses to mathematical ide-
as. 

These five components helped me reflect before, during, and after the tasks were over. 

In addition to whole group discourse, student discourse with peers is another part of dis-
course in the classroom. This type of discourse includes talking about strategies, respond-
ing to peers, listening carefully to peers, asking peers questions, teaching peers other strat-
egies, and critiquing the reasoning of others (National Council of Teachers of Mathemat-
ics, 2014). In the beginning, I would model student discourse with peers to my students. 
For example, I would suggest that they ask their peers questions if they did not understand 
how they solved the task. I would model questions by writing them on the board and using 
similar questions during math talk. Some sample questions included: “Why do you think 
that?” “Why does that work?” “Can you draw a picture to show that?” This modeling 
helped my students grow as they began to use student discourse with peers. In order to 
help me facilitate meaningful mathematical discourse, I also used the teacher and student 
actions chart from the Principles to Actions (2014) text (Appendix B). This chart helped 
me reflect and improve on my teacher actions. 

To measure student growth with mathematical discourse I used a student survey. I asked 
the students, “What does a classroom discussion look like to you?” At the beginning of the 
year, they said that a discussion is when they talk out loud about math, answer the teach-
er’s question, talk with the teacher, and raise their hand. The results in December made it 
evident that the students showed growth. In December, they said that a discussion is when 
they talk, listen, and watch mathematics. They also said they talk about math and deter-
mine how to solve problems, describe when they don’t understand something, work to-
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gether, talk about when their answers are the same or different, and when their brains get 
bigger. The difference from September to December makes it evident that student dis-
course supports student understanding in so many ways. 

Results/Discussion 
The students scaled math scores are shown in Table 1. These scores are helpful for com-
paring student performance over time and are based on the difficulty of questions and the 
number of correct responses. Students who are proficient in mathematics would be at a 
percentile rank score of 40. Students that are in the 40th percentile would have a score of 
567 at the beginning of the year and 627 at the end of the year. As seen in the chart, only 
two students were above the proficiency measurement. When comparing their scores from 
the beginning to the end of the semester, all of my students showed growth except one 
student. The student who did not show growth rushed on the assessment and refused to 
retake the assessment in order for the test to be accurate. These results indicate that the 
selection and implementation of mathematical tasks and classroom discourse has made a 
positive impact on their mathematical achievement. 

Table 1 Students Scores 

One of the many things I learned was that while it may take time, 
teacher talk and teacher modeling are very important in helping 
students grow. Explaining discourse expectations on a regular ba-
sis also helped my students engage in meaningful discourse. In 
addition, I learned that sequencing student approaches is im-
portant and will help lead the students to even greater mathemati-
cal connections. Exploring incorrect solutions will also help stu-
dents with misconceptions and misunderstandings. Lastly, I 
learned that students will surprise you. There were times where I 
questioned if my students understood something, and then they 
would explain that concept to a peer with great detail. My stu-
dents showed amazing growth from the beginning of the year un-
til March when my school had to transition  to online learning 
due to the pandemic. 

The Impact of the Pandemic 
When starting this project in August 2020, I was so excited to see 
the impact that would be made through implementing rich mathe-
matical tasks and discourse. As shown in the data, my students 
showed so much improvement from the beginning of the school 
year to December. It was my hope to continue to measure my students’ growth all 
throughout the school year.  Unfortunately, due to COVID-19, our last day in the school 
building that year was Friday, March 13th. Due to the rapid nature of switching online, I 
was not able to continue the project. I look forward to continuing my work with my stu-
dents this coming fall of 2021.  
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learners through the use of tasks, chal-
lenging questions, and discourse. 
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Pauline Chow 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mathematician, author and retired senior professor emerita Oiyin Pauline "The Chowmina-

tor" Chow passed away on June 28, 2021 at the age of 69 in Alhambra, CA. Pauline left her 

family in Hong Kong at the age of 19 and came to the US as a first-generation immigrant. 

She completed her Bachelor's and Master's degrees at SUNY Stonybrook within 3 years. 

Over the next few years, she taught at numerous colleges in Philadelphia, PA until 1984, 

when she joined Central Pennsylvania's Community College (HACC). Pauline's career at 

HACC lasted over 35+ years where she became famous for her wit, and her passion for 

technology. Her students loved the Chowminator's Top Ten List, a series of jokes presented 

at the end of every semester and they studied hard to win one of her prized math pencils, 

awarded for only the top exam scores. She brought humor to the classroom, using her Chi-

nese heritage as a teaching tool and turning her challenges adopting the American culture 

and language into amusing anecdotes and lessons.  
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Pauline chaired the math department for 4+ years. She was the first Asian president of the 

Pennsylvania's Council of Teachers of Mathematics (PCTM) from Hong Kong and served as 

secretary for the American Mathematical Association of Two-Year Colleges (AMATYC). 

She co-authored three college-level math textbooks for McGraw-Hill and pioneered the field 

of online learning, with her math lectures from HACC garnering millions of views on iTunes 

U, Apple's free online learning platform. She was a guest columnist for the local newspaper 

and a frequent speaker at conferences on education in the US. Pauline devoted her career to-

wards education and always believed that anybody can learn and succeed. 

Matthew Pragel, Chair of the Mathematics and Computer Science department remembers 

Pauline as his unofficial mentor when he started at HACC. According to Matthew, she al-

ways had her door open, and she was willing to talk through any concern. Pauline was an 

amazing writer and he appreciates the great insight that she provided. In those early years, 

Pauline took Matthew and his officemate Rob under her wing, introducing them to many dif-

ferent mathematical communities such as PSMATYC, PCTM, and ATMOPAV. He has found 

memories of Pauline bringing him into a great Chinese restaurant in Philadelphia after they 

spent the morning at the ATMOPAV Conference. Most importantly, Pauline helped him to 

develop and grow into the leader that he is today, and he is forever thankful for her guidance.   

She married her childhood sweetheart, Michael, in 1974 in an epic elopement that culminat-

ed in a reception at McDonald's. They had three children, Stephanie in 1981, followed by 

Amy in 1986 and Andrew in 1988. Pauline was a patriot who believed in the American 

dream; she worked tirelessly to provide for her family. She believed in core Republican val-

ues and her work ethic was unmatchable. She took only one sick day in her entire career. 

Pauline was an artist who loved sewing clothing and bags. She was a talented chef who add-

ed spicy sauces to everything. Pauline loved to explore different parts of the US, driving 

across the country four times. She enjoyed leaving reviews for restaurants and achieved 

Yelp's Elite status. She was an avid gardener and often used home-grown herbs in her dishes.  

Pauline turned her passion for finding good prices into a learning opportunity to teach her 

children how to calculate sales tax with mental math. Professor Chow is living it up in the 

sky with her idols Teresa Teng and Audrey Hepburn. She is survived by her husband, Mi-

chael; a daughter, Amy; a son, Andrew; her sisters Loretta, Alison and Elizabeth; her brothers 

Samson, Jimson and Johnson; her mother, and many nieces and nephews. Family and friends 

are encouraged to contribute to the HACC Foundation in memory of Professor Chow, who 

established the Chow Ko Mathematics Award to benefit HACC students. Contributions can 

be made in the following ways: To give online, please visit hacc.edu/GiveNow and type 

"Chow Ko Mathematics Award" as the fund name. To mail a check, please make the check 

payable to the HACC Foundation, write "Chow Ko Mathematics Award" on the memo line 

and mail it here: HACC Foundation PO Box 8915 Lancaster, PA 17604-9966. 

www.pennlive.com/obits 

http://hacc.edu/GiveNow
http://www.pennlive.com/obits
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The Science Outreach Center and Mathematics Department at Saint Francis University 
is pleased to announce the winners of the 2021 Pennsylvania Statistics Poster Competi-
tion. The annual state competition is in its twenty-fifth year overall and is coordinated 
for the thirteenth year by Saint Francis University. Cash awards of $96 for first place, 
$72 for second place, $48 for third place, and $24 for fourth place in each of four grade 
levels are awarded to the students who submitted winning posters. External financial 
support is provided by several regional and state professional organizations, including 
Pennsylvania Council of Teachers of Mathematics, Mathematics Council of Western 
PA, Harrisburg Chapter of the American Statistical Association, and Pittsburgh Chapter 
of the American Statistical Association. A statistics poster is a display containing two or 
more related graphics that summarize a set of data, looks at the data from different 
points of view, and answers specific questions about the data. The 178 posters submit-
ted electronically included 26 in the K-3 grade category, 72 in the 4-6 grade category, 
32 in the 7-9 grade category, and 48 in the 10-12 grade category. These 178 posters 
were submitted from a total of 342 students! Judging for the state competition was held 
on March 26, 2021. Winning posters were then submitted to the National Data Visuali-
zation Poster Competition, which is coordinated by the American Statistical Associa-
tion. Congratulations to Carter Shannon and Connor Shannon and teacher Pamela 
DaSilva from Rydal Elementary School for receiving 3rd place in the 4-6 grade category 
in the National Competition. Congratulations to all the students who created and sub-
mitted the winning and honorable mention posters, and to the teachers, parents and 
mentors who guided the students. 

 

Grades K-3 Winning Posters 2021 

First Place: Evelyn Kuo, Where“In the World” is Ahtohallan? Rydal Elementary 
School, Mentor: Yin-Ming Kuo 

Second Place: Annika Martin and Amelia Simaku, Have More Dogs Been Adopted 
During COVID- 19 in 2020 Than the Previous Year? Roslyn Elementary School, Men-
tor: Amy Martin 

Third Place: Ian Littlefield, Cool Paper Airplane Stats, Owatin Creek Elementary 
School, Teacher: Kathy Walker 

Fourth Place: Nattai Shoham, Does COVID-19 and Online Learning Effect Kids Sleeping 
Patterns? Rydal Elementary School, Teacher: Pamela DaSilva 

Top Honorable Mention: Maggie Dombard, Who’s Missing? Rydal Elementary 
School, Teacher: Pamela DaSilva 

2021 Pennsylvania Statistical Poster Competition Winners 
By Pete Skoner 
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The Science Outreach Center and Mathematics Department at Saint Francis University is 
pleased to announce the winners of the 2021 Pennsylvania Statistics Poster Competition. 
The annual state competition is in its twenty-fifth year overall and is coordinated for the 
thirteenth year by Saint Francis University. Cash awards of $96 for first place, $72 for 
second place, $48 for third place, and $24 for fourth place in each of four grade levels 
are awarded to the students who submitted winning posters. External financial support is 
provided by several regional and state professional organizations, including Pennsylvania 
Council of Teachers of Mathematics, Mathematics Council of Western PA, Harrisburg 
Chapter of the American Statistical Association, and Pittsburgh Chapter of the American 
Statistical Association. A statistics poster is a display containing two or more related 
graphics that summarize a set of data, looks at the data from different points of view, and 
answers specific questions about the data. The 178 posters submitted electronically in-
cluded 26 in the K-3 grade category, 72 in the 4-6 grade category, 32 in the 7-9 grade 
category, and 48 in the 10-12 grade category. These 178 posters were submitted from a 
total of 342 students! Judging for the state competition was held on March 26, 2021. 
Winning posters were then submitted to the National Data Visualization Poster Competi-
tion, which is coordinated by the American Statistical Association. Congratulations to 
Carter Shannon and Connor Shannon and teacher Pamela DaSilva from Rydal Elemen-
tary School for receiving 3rd place in the 4-6 grade category in the National Competition. 
Congratulations to all the students who created and submitted the winning and honorable 
mention posters, and to the teachers, parents and mentors who guided the students. 

 

Grades K-3 Winning Posters 2021 

First Place: Evelyn Kuo, Where“In the World” is Ahtohallan? Rydal Elementary 
School, Mentor: Yin-Ming Kuo 

Second Place: Annika Martin and Amelia Simaku, Have More Dogs Been Adopted Dur-
ing COVID- 19 in 2020 Than the Previous Year? Roslyn Elementary School, Mentor: 
Amy Martin 

Third Place: Ian Littlefield, Cool Paper Airplane Stats, Owatin Creek Elementary 
School, Teacher: Kathy Walker 

Fourth Place: Nattai Shoham, Does COVID-19 and Online Learning Effect Kids Sleeping 
Patterns? Rydal Elementary School, Teacher: Pamela DaSilva 

Top Honorable Mention: Maggie Dombard, Who’s Missing? Rydal Elementary 
School, Teacher: Pamela DaSilva 

Honorable Mention: Isaac Freeman, Gaming the $ystem, Rydal Elementary School, 
Teacher: Pamela DaSilva 

Honorable Mention: Elizabeth Mathai, Seeing the Trends! Mast Community Charter 
School, Mentor: Katrina Misczak 
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Grades 4-6 Winning Posters 2021 

First Place: Carter Shannon and Connor Shannon, The Rotten Race, Rydal Elementary 
School, Teacher: Pamela DaSilva *Awarded 3rd Place in the National Statistics Poster 
Competition* 

Second Place: Connor Gibbons, Do You Get What You Pay For? Roslyn Elementary 
School, Mentor: Bonnie Gibbons 

Third Place: Michelle Bonnette, Unmasking Pet Adoption, Roslyn Elementary School, 
Teacher: Bradley Bonnette 

Fourth Place: Carlos Hinkel, Pass the Super Bowl Guacamole, Rydal Elementary 
School, Teacher: Pamela DaSilva 

Top Honorable Mention: Evan Randolph, Carbon Dioxide (CO2) Emissions Per 
State in the East Coast, Rydal Elementary School, Teacher: Pamela DaSilva 

Honorable Mention: Ella Laskey-Ruiz, Netflix vs. Hulu, Abington School District, Men-
tor: Angela Ruiz 

Honorable Mention: Isadore Eisenstein, Germs Among Us, Rydal Elementary School, 
Teacher: Pamela DaSilva 

Honorable Mention: Brian Peters, Indoor Pets and Allergies, Rydal Elementary School, 
Teacher: Pamela DaSilva 

Honorable Mention: William Michalski, Lets Rock! Rydal Elementary School, Teacher: 
Pamela DaSilva 

Honorable Mention: Leah Brice, Lottery: Played vs. Won, Overlook Elementary School, 
Teacher: Pamela DaSilva 

 

Grades 7-9 Winning Posters 2021 

First Place: Angela Mathai, Crystal Clear Water, Mast Community Charter School, 
Mentor: Elizabeth Glenn 

Second Place: Madeline Krassner, Generation Resilient, Abington Junior High 
School, Mentor: Kathryn Duffy 

Third Place: Elizabeth Folmer, Kaylie Gaye, Lily Bifano and Benjamin Steinbeck, How 
Does a Middle School Student’s Sleep Schedule Differ During Online and In-person  

 
School? Windber Middle School, Teacher: Katie Thomas 

Fourth Place: Hannah Smith and Meghan Restley, Apple or Samsung? Chestnut Ridge 
High School, Teacher: Olivia Wissinger 

Top Honorable Mention: Spencer Steed and Cole Gable, Our Climate Crisis, Cocalico 
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As a high school mathematics teacher in an overseas American high school in Taipei, Tai-

wan, I work with a diverse of group of students with different ethnic backgrounds and dif-

ferent levels of English proficiency. Two years ago, I conducted a student survey asking 

“Do you feel comfortable sharing your ideas in any math class? Why or why not?” Out of 

16 students, only one of them stated that he/she feels comfortable talking in class. By or-

ganizing the answers, I summarized three common reasons for students to avoid sharing 

their ideas about mathematics in class: 1) students don’t know what to say, 2) students 

don’t feel comfortable sharing and 3) students care if their peers appraise them negatively.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: Students’ response about speaking in a mathematics class 

Furthermore, by interviewing the students to follow up their answer related to “not feeling 

comfortable sharing in a math class,” I have found that students are in fact willing to speak 

up in class and share their ideas if 1) they have a meaningful idea 2) the environment make 

them feel secure 3) they know that their peers will at least be neutral to their comments. I 

concluded that in order to make students feel comfortable about speaking up in class, stu-

dents’ mathematical discourse needs to first be developed in a safe environment so that stu-

dents will be willing to share.  

But how can we, as mathematics teachers, develop students’ mathematical discourse? In 

this article, I suggest using silent sustained writing with a variety of different types of 

prompts to elicit students’ mathematical discourse to prepare students for in-class discus-

Using Silent Sustained Writing to Improve Mathematical Discourse 

Joanne Ward 
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sion. Silent Sustained Writing, which was recommended my former vice principal, Mr. Neil 

Hawkins, has been defined as a reflective writing within a short amount of time while the 

writers remain silent (Holt & O'Tuel, 1989). In my mathematics class, I implemented silent 

sustained writing as a 5 to 10 minute daily routine for students to find their own voices in 

mathematics by thinking and writing about prompt in silence.  

Goals for Silent Sustained Writing 

With the purpose of helping students to find their own voices and elicit their mathematical 

discourse, my goals for using the silent sustained writing in class are: 1) allowing students 

to understand more about themselves in relation to mathematics, 2) helping students to learn 

about the world through mathematics and 3) allowing students to understand mathematics.  

Understand Themselves 

To elicit student voice and support students developing understanding of themselves, teach-

ers can use prompts to encourage students to carefully examine their relationship with math-

ematics such as “Use our own words to discuss: What are the possible consequences of not 

trying hard in math class?” or “Use our own words to discuss: What are your expectations 

about a math class?”. By answering the prompts reflectively and mindfully, students are en-

couraged to think about their performance in math. Instead of addressing it as simple as “I 

don’t like to talk in the math class,” answering the prompts facilitate students to understand 

where their “dislike” of talking in the math class comes from: is it because they didn’t spend 

enough time to study or is it due to their anxiety or is it due to fear of making mistakes?  

After using the silent sustained writing to help students understand their relationship with 

mathematics in their experiences of learning mathematics, teachers can then facilitate stu-

dents improving their performance in learning mathematics and boost their perspective of 

their relationships with mathematics by asking similar questions as follows: “Use our own 

words to discuss: What would make you more interested in learning math?,” and ”Use our 

own words to discuss: What are some approaches we can take to increase the likelihood of 

our success in a math class?” 

When I ask the question, I try to be careful about the pronoun I use. Instead of saying “you,” 

I generally say “we.” I also ask questions in terms of a hypothetical person to avoid making 

the questions too personal or upsetting to the students.  

Understand the World 

I developed a 3-part Silent Sustained Writing for Social Justice Mathematics mini-

curriculum to improve students’ understanding to the real world. The mini-curriculum is de-

signed to help students learn to gather and interpret information from reliable sources.  

The three parts of the Silent Sustained Writing for Social Justice Mathematics are as fol-



PCTM Magazine  Fall 2021 
 

 

 

lows:  

Step 1: asking students to do a silent sustained writing to elicit students’ ideas based on a 

graph of data from the real world.  

Step 2: having students read silently about relevant facts related to the topic illustrated by 

the graph they wrote about in silent sustained writing.  

Step 3: teacher leads a Socratic seminar discussion as a class on the interpretation of the 

graph and the facts and how they could lead to good decision making for the stakeholders 

involved in the issue.  

I place the material for the 3-part Silent Sustained Writing for Social Justice Mathematics in 

the Desmos Activity Builder. There are three steps for designing instructional material fol-

lowing the 3-part Silent Sustained Writing for Social Justice Mathematics. When I imple-

ment the 3-part Silent Sustained Writing for Social Justice Mathematics, I first restricted 

students to the screens of step 1 in the Desmos Activity Builder and allow them to write in 

response to the prompt. Then, I restricted students to the screens displaying the facts of the 

step 2 so students will be focused and have some quiet time to read and reflect on the facts 

in the prompts. In the end, I restricted students to the screens of step 3 and lead students in 

discussions.  

Here is an example of applying Silent Sustained Writing for Social Justice Mathematics as a 

daily routine created in the Desmos Activity Builder (Desmos Inc., 2021) :  

Broken Trust!? (Ward, 2021) 

In Step 1: I started by asking students “What are the top 3 human behavioral qualities that 

you strive to have (value the most)?” and “Do you agree with the statement that "most peo-

ple can be trusted? "”  Then I showed students the graph “Share of people agreeing with the 

statement "most people can be trusted,"1984-2014 (Ortiz-Ospina and Roser, 2016)” and ask 

them to describe one thing that surprises them the most in their writing. I particularly chose 

to display data for the countries that my students would be interested in.  

Next, I displayed two graphs along with each other. I place the graph “Public trust in gov-

ernment, United States, 1958 to 2015” in the left and the graph “Share of people who think 

that "most people can be trusted", 1972 to 2014” in the right. I then ask students: what do 

you think are some reasons that may have caused Americans to gradually lose their trust in 

both government and other people?  
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Fig 2: Screen 1 of the silent sustained writing, Broken Trust !? (Ward, 2021) 

 

 

 

 

 

 

 

Fig 3: Screen 2 of the silent sustained writing, Broken Trust !? (Ward, 2021) 

 

 

 

 

 

 

 

 

 

 

Fig 4: Screen 3 of the silent sustained writing, Broken Trust !? (Ward, 2021) 
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Fig 5: Screen 4 of the silent sustained writing, Broken Trust !? (Ward, 2021) 

 

Step 2: In Step 2, I shared facts about “Trust” from the article The Trust Crisis (Sucher and 

Gupta, 2019).  In the article, students read facts about the issues of trust, from Facebook ex-

posing user data to a third party company, to Volkswagen cheating on emission tests, and 

Boeing failing to disclose safety information.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 6: Screen 5 of the silent sustained writing, Broken Trust !? (Ward, 2021) 
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Fig 7: Screen 6 of the silent sustained writing, Broken Trust !? (Ward, 2021) 

Step 3: After students have written down their thoughts regarding the prompts in step 1 and 

ponder on the facts provided in step 2, I will then lead a discussion based on the ideas stu-

dents shared and the facts students thought about. In the example of the Broken Trust!?, I 

will share the definition of the concept “Trust” by Sucher and Gupta, and then lead students 

to discuss the following questions: (1) how do you know if a person is trustworthy? (2) 

How to know if someone is trustworthy online?  

 

 

 

 

 

 

 

 

 

Fig 8: Screen 6 of the silent sustained writing, Broken Trust !? (Ward, 2021) 
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I hope by allowing students to analyze the graph representing people’s opinions from the re-

al world, we as mathematics teachers will be able to use mathematics to facilitate students’ 

thinking about trust and then further encourage students to think about their relationships in 

both real world and the virtual world.  

Understand Mathematics 

Teachers can also use silent sustained writing to improve students’ understanding of mathe-

matics. I propose three types of prompts for teachers to use in order to facilitate students’ un-

derstanding of mathematics using silent sustained writing: (1) descriptive (2) analytical (3) 

reflective. 

Descriptive: In the descriptive type of writing, I ask students to use journals and the interpre-

tation type of prompts to support students’ discovering the concepts of mathematics. For 

journal, I simply assess students’ understanding in mathematics by asking them to summa-

rize a key concept of topic or explain a particular concept such as “Explain what an angle 

bisector is and use two examples to illustrate it.”  

For an interpretation type of prompt, I showed a video of the process of the dilation of one 

triangle to another triangle and then I asked students to describe the steps shown in the video 

in detail. I also asked students the reasons for the properties of the dilation.  

 

 

 

 

 

 

 

 

 

Fig 8: A silent sustained writing prompt discussing dilation in Geometry (Ward, 2021) 

Analytical: In the analytical type of the prompt, I asked students to “make a choice” of their 

own and to “compare two scenarios”. In the case of asking students to make their choice, I 

give students a scenario to encourage students to think about what will be the answer that 

matches the description. In the comparison type of writing, I asked students to compare two 

or three similar concepts.  

In this example of asking students to make their own choices, I ask students to choose the 
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line segment that best describes the distance between the two lines and explain their reason 

of choice.  

 

 

 

 

 

 

 

 

Fig 9: A silent sustained writing prompt that inquire students’ choice of the definition of the 

distance between two parallel lines (Ward, 2021) 

In the example of comparison, I simulate the effect of the translation, reflection and rotation 

in the Desmos activity builder with Mr. Jay Chow’s code for the Desmos computation layer. 

Students are allowed to set the parameter of the transformation using the ray as anchor. I al-

low students to play with the simulations in silence by themselves and ask them to distin-

guish the difference between the three transformations: translation, reflection and rotation.  

 

 

 

 

 

 

 

 

Fig 10: A silent sustained writing prompt allowing students to simulate different types of 

transformation on a given triangle. (Chow and Ward, 2021) 

Reflective: In the reflective type of the silent sustained writing, I use prompts for self-

assessment and prompts for teachers to learn about our teaching. The goal for the prompts 

of self-assessment is for students to reflect on their own learning. In an example of the 

prompt of self-assessment, I modified a screen made by Desmos Inc., and ask students to 

check their understanding of a chapter before they take the chapter test.  
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Fig 11: A silent sustained writing prompt assessing students’ perspectives on an instructional 

unit. (Desmos and Ward, 2021) 

For the example of prompts for teachers to learn about our teaching, I ask students “How do 

you want your teachers to communicate with you about the areas that you need to improve 

so that you will feel being respected by the teacher?” 

 

 

 

 

 

 

 

 

Fig 12: A silent sustained writing prompt asking students’ attitude on the ways of receiving 

teachers’ feedback (Ward, 2021) 

Things to be considered when implementing Silent Sustained Writing in mathematics 

class 

From my experience of implementing silent sustained writing in mathematics classes, there 

are three challenges I encountered: (1) some students may be sensitive to the issue discussed 

(2) how do we identify the unprivileged ones in mathematics education (3) Not enough time 

for teachers to prepare the prompts.  
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As we are trying to use silent sustained writing to allow students to understand themselves, 

understand the world and understand mathematics. Sometimes the prompt of the silent sus-

tained writing may touch areas that students don’t feel comfortable with or feel sensitive 

about such as the high school graduation rate for populations of different ethnic background. 

Students with backgrounds that are listed in the statistical chart may not feel comfortable un-

derstanding the data. However, one thing we as mathematics teachers, want to ponder on is 

the benefits and the harm to discuss this issue (Luberoff, 2020). Once we, mathematics 

teachers, are sure who we are working for and why we are doing this, we can take precau-

tions for the possible harms.  

Also, identifying those unprivileged ones in our own mathematics classroom is relatively 

important. We can identify the unprivileged ones by carefully examining their writing and 

carefully designing our prompts to elicit their voices in mathematics so we can better sup-

port them in their learning.  

Another challenge I find in my journey of practicing silent sustained writing is that teachers 

are often not having enough time to prepare the prompts for silent sustained writing. I would 

recommend that teachers collaborate on writing the silent sustained writing prompts. Here is 

the link to the collection of the silent sustained writing prompts I created for teachers’ con-

sideration:  

https://teacher.desmos.com/collection/5e17e06ef9018f7e1eeb3c03 

Conclusion 

Silent sustained writing can serve as an effective routine for us, mathematics teachers, to 

learn about our students’ voices. Students are relaxed in the silent environment and they can 

feel comfortable of sharing their ideas without distraction or worried about being judged. Dr. 

Francis Su said: “As math educators, we would love for the public to see math differently, 

and yet we do little to change an educational system that rewards elitism and discourages 

those who don’t fit a certain mold.” (Francis Edward, 2017; Su, 2020; Su, 2021). I believe 

that with silent sustained writing routine, we can ensure that every student in the math class 

has an opportunity to share their voices about themselves, about the world and about mathe-

matics.  
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Call for Manuscripts—Equity in Mathematics  

 

We are continuing our theme of Equity on Mathematics . We are asking for submis-

sions to share with our readers examples of work you do to create, support, and sustain 

a culture of access and equity in the teaching and learning of mathematics? The pieces 

can be a full article, or you are free to submit short classroom ready activities with a 

brief overview.  

The deadline for submission is December 15, 2021. 

Author Guidelines 

Manuscript Format: Manuscripts should be double-spaced, with 1-inch margins on 

all sides, typed in 12-point font and follow the APA 6th Edition style guide. Manu-

scripts should be submitted in Microsoft Word. If you have a picture or graphic in the 

text, please include the original picture(s) in a separate file. A cover letter containing 

author’s name, address, affiliations, phone, e-mail address, and the article’s intended 

audience should be included in the e-mail.  

Manuscript Submission: Manuscripts should be submitted electronically as an e-mail 
attachment to pctm.editor@gmail.com. Receipt of manuscripts will be acknowledged. 
After review by the editors, authors will be notified of a publication decision.  




