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President’s Message 
Kelly Brent 

Welcome 2021!  As math teachers we have been challenged, along with our country, in 

ways we did not expect.  As educators, we needed to find ways to engage our students 

while dealing with a national pandemic.  We had to learn new methods of instruction that 

would be effective remotely.  We had to find ways to reach our students who did not 

have access to the technology required or whose families were affected by the virus and 

were suffering.  Amidst all of this, we also faced criticism and speculation as to why 

American students’ failure rate was higher than ever across the country.  My message to 

you as we start this new year is to use adaptive reasoning. 

Adaptive Reasoning is one of the 5 Strands of Mathematical Proficiency from NCTM 

that we aspire to instill in our students.  We need to use that now as we look at our cur-

riculum and our current content.  I would encourage all of you to work collaboratively in 

your departments to determine the critical skills necessary for your students to move on 

to the next mathematics class.  This will mean taking some of the rich hands-on activities 

that we have worked so hard to create, out for this year.  We will need to adapt our be-

loved content so that we can give students the skills needed for the next course in less 

time and in less than optimal ways.  However, we need to ensure that the rigor of the 

adapted content is not compromised.  After adapting, we need to use our reasoning to de-

termine which students have demonstrated that they understand the content and which 

students need to repeat the content.  Our assessments must show student understanding – 

not effort.  This year effort and participation should be weighted carefully.   I have some 

students who were not able to participate in every zoom class or do every on-line assign-

ment yet when I assess their skills while face-to-face, they demonstrate understanding.  I 

also have some students who have come to every zoom session and have completed eve-

ry on-line activity, yet fail the face-to-face assessment.  My grading policies need to be 

such that the students that move on are capable of moving on.   

We need to make sure that our students who need to repeat  

our content understand that this is not a failure.  In many cases,  

there were things that they could not control that made it  

impossible for them to grasp the content.  We need to help  

them understand that repeating a year of mathematics  

will benefit the rest of their years as a problem solver.   

I hope you enjoy the articles enclosed and that they help  

you find ways to deliver mathematics instruction that you  

and your students will enjoy! 
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Welcome from the Editors 
Edel Reilly and Debbie Gochenaur  

Dear Readers: 

We would like to welcome you all to this Winter issue of PCTM Magazine. As we all con-
tinue to meet the needs of our students under the current teaching conditions we appreciate 
all those who have contributed to this issue. We have a great group of authors who are 
willing to share their work.  

Mary Ihrig shares a remote or in-person activity that examines speed as a ratio of distance 
over time. Through the use of authentic data, the activity described prompts students to 
calculate rate, to visualize motion on a graph, and to recognize that constant rate is mod-
eled by a straight line on a graph. Catherine McCann reports on a sixth grade advanced 
Math class comparing real-life application of ratio tables to explore their understanding 
and further application of the skills. The article shares an activity where her class was 
working on a lesson exploring ratio tables. Finally Sara Pawloski shares an article on an 
activity designed to help students to develop their algebraic thinking. In the activities the 
students must analyze what is happening in various patterns.  Sara focuses on allowing 
students an opportunity to discussion and be involved in productive struggle and also how 
this can be done remotely. 

We are particularly grateful to Dr. Peter Skoner and his faculty at St. Francis University 
who shared work they have completed for MLK Day and Black History month. Through-
out the magazine you will find posters honoring Dorothy Vaughan, William Shieffelin 
Claytor, Etta Falconer, and Katherine Johnson.  See the Save the Date for the 2021 confer-
ence and please join us virtually for a great conference. Our theme this year is Equity in 
Mathematics.  

We do hope that you find something valuable in this issue that you can try in your class-
room.  

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
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Measuring the Heart of a Champion: A Middle School Approach to Examining Speed 
and Rate 

By Mary Ihrig 

Abstract 

Which is faster…Usain Bolt (the fastest man alive), or a rhinoceros? Can Michael Phelps 
outswim a shark? In this remote or in-person activity, we examine speed as a ratio of dis-
tance over time, and we also study another real-life application of rate; in this case, 
heartrate as a ratio of beats per minute. Through the use of authentic data, this activity 
prompts students to calculate rate, to visualize motion on a graph, and to recognize that 
constant rate is modeled by a straight line on a graph. 

Introduction  

For many young math scholars, tackling rate in middle school is a gateway to understand-
ing higher-level mathematics.  This STEM project allows students to explore concepts sur-
rounding rate by collecting data, and then connecting this data to unit rate as expressed on 
a graph. This lays the groundwork for future learning as students get a glimpse into ideas 
like slope and direct variation. 

A major strength of this laboratory is that it allows students to use their own data, rather 
than the given figures of a textbook.  Indeed, to create a more engaging experience, educa-
tors often prefer to present more authentic experiences as a means of bringing material to 
life; whether it be by using technology to measure changing temperatures or by gathering 
statistics to compare consumable products (Andryshak, Fay, & Howard, 2018; Howard & 
Richardson, 2017). 

Another key focus of this laboratory is mathematical modeling, which is an important in-
gredient for the success of any STEM initiative.  This may involve describing situations 
with mathematical relationships, diagrams, and symbolic expressions; making predictions 
based on the results; and verifying those predictions (Gilberton, Lawrence & Wernet, 
2015).   These approaches to grappling with the concept of rate both fuel and model future 
learning that occurs in Algebra and beyond. And finally, increasing students’ ability to rea-
son proportionally, which promotes mathematical literacy is an important factor in deter-
mining success outside of school (Dole, Hilton, & Hilton, 2016). 

Moreover, the Standards for Mathematical Practice call on students “to identify important 
quantities in a practical situation and map their relationships using such tools as diagrams, 
two-way tables, and graphs” (New York State Education Department [NYSED], 2017).  
Indeed, this project unites these methods of representation to offer a wider lens on the con-
cepts at hand.  

The Lab in Action  

This laboratory can be used as a remote learning activity.  This would involve sending the 
guided notes digitally to students, and having them complete them on their own.  The fol-
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lowing protocol outlines the steps necessary in order to implement the activity as such.  
Note that there is room for supplementation in the event that it is administered in a class-
room setting.  

Part I in Guided Notes: This lab beings with a “guessing game”, where students will have 
to predict or choose the fastest animal in a variety of questions. Therefore, it is recom-
mended that teachers use a video interface for this portion of the lesson to gather student 
input and to go over the correct answers each question.  This will prompt a class discus-
sion on ideas surrounding speed, how it is measured, and how we could calculate our own 
speed with the right tools.  This discussion acts as a springboard into the components of 
the lesson that follow. 

Part II in Guided Note: Next, we enter our self-guided “Speed Racing Challenge” – stu-
dents will attempt to time themselves running, walking, skipping, crawling (or however 
they wish to move!) the span of 30 feet.  After recording their time (in seconds), they will 
calculate their speed in feet/seconds and compare it with an animal from the accompany-
ing table.   

Part III in Guided Notes: Students will then create a table and graph that show the trajec-
tory of two difference speeds (2 mph and 3 mph).  Students will observe and compare the 
resulting lines, paving the way for future discussions surrounding slope and y-intercept.  
Like Part II, note that this portion of the lesson is self-guided. 

Part IV in Guided Notes: Practice Makes Perfect! Students will complete four exercises 

using the formula  (the teacher may model the first question for the 
class on a video interface if necessary).  Finally, they will brainstorm other rates that are 
used in everyday life.  

Part V in Guided Notes: The final activity requires that students calculate their own 
heartrate, which is measured in beats per minute, and is another example of a rate.  Stu-
dents will be required to complete a series of tasks (see the table provided on the lab 
sheet). When the allotted time per task has passed, students must use their pulse to count 
number of heart beats in one minute. The last group member must record data in the table 
below. After completing each task, students will record heartrate as a ratio of beats per one 

minute, or , in the table provided to them on the lab sheet.  The conclusion ques-
tions at the end of this segment of the lesson prompt students to consider whether this 
reading may be considered a “constant” rate. 

Project Transferability  

While this project most closely aligns with the Next Generation Standards for Math 6, the 
project may be adapted for Math 7 and Math 8 use.  In Math 7, students begin to examine 
unit rate and direct variation; which is represented on a graph by a straight line passing 
through the origin (and which is a focal point in the graphing portion of this lab).  In addi-
tion, Math 8 teachers are also responsible for introducing linear equations, and therefore, 
this project may also be used as an introduction into graphing.  Note that the graphing por-
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tion of the project, while representative of a linear equation in the form , may serve 
as a springboard into other forms of linear equations as well (NYSED, 2017). 

Finally, this project could serve as a nod to introductory calculus and the concepts surround-
ing rate of change.  For example, the initial racing challenge could be modified such that 
students calculate their speeds at various points of the race, thereby demonstrating that 
speed is not truly constant rate, and introducing the idea of acceleration. 

Conclusion  

In facilitating this lab, you are letting your students act as mathematicians and engage in an 
entire process of using tools to gather information; record readings of time, distance, and 
heart beats per minute; calculate rate of speed or, later, heartrate; and use tables and graphs 
to foreshadow the understandings of slope and direct variation that they will be exposed to 
in later grades. Above all, this hands-on experience enables students to draw strong and 
meaningful connections to daily life, and, specifically, to understand rate as tool with which 
to model their world.   

References  

Hilton, A., Hilton, G., Dole, S., & Goos, M. (2016). Promoting middle school students’ pro-
portional reasoning skills through an ongoing professional development programme 
for teachers. Educational Studies in Mathematics 92, 193–219. 

Howard, K, Andryshak, V., & Fay, E. (2018).  S’more math and tech integration: Using stu-
dent-built solar ovens to prompt mathematical modeling methods. New York State 
Mathematics Teachers’ Journal, 68(2), 68-79.  

New York State Education Department (2017). New York State Next Generation Math 
         Standards Retrieved from 
         http://www.nysed.gov/common/nysed/files/programs/curriculum-instruction/nys-next-
generation-mathematics-p-12-standards.pdf  

Richardson, H., & Howard, K. (2017). Are Lucky Charms really magically delicious? A 
middle school statistics and math project that feeds the mind. New York State Mathe-
matics Teachers’ Journal, 67(1), 35-42. 

Wernet, J., Lawrence, K., & Gilberton, N. (2015). Making the most of modeling tasks. 
Mathematics Teaching in the Middle School, 21(5), 303-307. 

Mary Ihrig began her career at Duquesne University of 

Pittsburgh, where she earned her teaching certificate for 7-

12 Mathematics.  Having taught in Pennsylvania for sev-

eral years, she is now a current teacher at Fredonia Central 

Middle School in Western New York, where her focus has 

been middle school math. She is currently pursuing her 

Masters of Mathematics Education at SUNY Fredonia in 

New York, and looks forward to many more years teach-

ing math at both the middle and high school levels.  



PCTM Magazine  Winter 2021 
 

 

 

Measuring the Heart of a Champion     Name________________ 

Warm-Up: Best Guess 

Which do you think is faster? (Circle One).  Predict the top speed of each mammal or bird 

listed…use your best guess! 

The fastest man alive   or  A warthog in a full-on sprint 

 Speed:____       Speed:____ 

A peregrine Falcon   or   A Bald Eagle   

 Speed:____       Speed:____ 

A lion on the hunt   or    A Thorough-bred racehorse 

 Speed:____       Speed:____ 

Using Rates:  

What two things do we need to know in order to measure speed? 

Is there a way we could calculate our own speed?  

Speed Racing Challenge 

We are going to see how our speed compares to other mammals and birds. Your job is to com-

pete in a race against time. Find a flat area with 30 feet of land to travel, and try the following 

“racing modes”.  Remember to keep track of your time as you complete the 30 feet of distance 

in the table. 

Then, calculate your speed by dividing the number of feet by the number of seconds. 
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Using the table below, which animals would you be able to beat at top-speed in ? 

 

 

 

 

 

 

 

 

Graphing Gaits 

We can use a graph to model speed (which we can also call rate).  If the average person 
walks a leisurely pace at 3 miles per hour, create a graph comparing distance and time for 
this rate. 

Fill in the following table for the distance one would travel after several hours (assume 
that they are walking at a rate of 3 miles per hour and then at 2 miles per hour. We will 
use this data to create our graph.   

Measuring the Heart of a Champion    Name________________ 
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Graphing Gaits (continued)  

Creating your Graph: 

1. Label the x-axis as “time” 

2. Label the y-axis as “distance” 

3. Space your x-axis (it is recommended that you let each unit equal ½ seconds) 

4. Plot the points found in the table above, using blue for 3 miles per hour, and red for 2 
miles per hour. 

5. Make sure you label and come up with a title for your graph! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. How do your two lines compare? 

Measuring the Heart of a Champion    Name________________ 
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Practice Makes Perfect 

Using what you know about the formula , answer the following: 
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Optional Extension for the Classroom: 

 

Using a motion detector, try to emulate the following graphs (one group member per graph, 
please!) 

Measuring the Heart of a Champion    Name________________ 
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Heart of a Champion Challenge  

Heartrate, which is measured in beats per minute, is another example of a rate used in every-
day life.  Both your knowledge of ratios AND your heartrate will be tested in this next series 
of physical challenges! Note: you will need to download an app to read heartrate. Try this one 
for free: “Heart Rate Monitor – Pulse BPM” 

Several tasks are listed for you to attempt:  

1. Sitting in a chair - relaxed 

2. Standing - relaxed 

3. Walking at a leisurely pace for 3 minutes 

4. Speed walking for 2 minutes 

5. 2 minutes of jogging in place 

6. 25 jumping jacks 

7. Running in place as fast as possible for 1 minute 

After completing each task, use the heart beat reader to record the number of times your heart 

beats (in one minute). Record heartrate as a ratio of beats per one minute, or , in the ta-
ble below:  

 

 

 

 

 

 

 

 

 

Closure: 

Which physical activity demanded the highest heartrate? The lowest? 

Do you think that this is a constant ratio? That is, if you ran for 10 minutes instead of 2 would 
you have the same heartrate?  

Measuring the Heart of a Champion    Name________________ 
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A Scoring Rubric or Solutions Guide: 

Warm-Up: Best Guess; Which do you think is faster? (Circle One).   
 

The fastest man alive  or  A warthog in a full-on sprint 

 Speed:28 mph     Speed: 31 mph 

 A peregrine Falcon   or  A Bald Eagle   

  Speed: 200 mph     Speed: 90 mph 

 A lion on the hunt   or   A Thorough-bred racehorse 

  Speed: 50 mph     Speed: 44 mph 

 

Using Rates:  

What two things do we need to know in order to measure speed? 

Is there a way we could calculate our own speed?  

Speed Racing Challenge – times and speeds will vary 

Graphing Gaits 

 

Distance and time  

Use the ratio:  
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Graphing Gaits (continued)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How do your two lines compare? Students should recognize that the 3mph line (blue) is 
steeper than the 2 mph.  This aligns with the idea that a higher rate is represented by a 
larger, or steeper slope on a graph. 
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Optional Extension for the Classroom: 

Using a motion detector, try to emulate the 
following graphs (one group member per 
graph, please!) 

 

 

 

 

 

 

 

 

 

 

 

 

Practice Makes Perfect 
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Heart of a Champion Challenge Series 

Heartrate, which is measured in beats per minute, is another example of a rate used in every-
day life.  Both your knowledge of ratios AND your heartrate will be tested in this next series of 
physical challenges! Note: you will need to download an app to read heartrate. Try this one for 
free: “Heart Rate Monitor – Pulse BPM” 

Several tasks are listed for you to attempt:  

1. Sitting in a chair - relaxed 

2. Standing - relaxed 

3. Walking at a leisurely pace for 3 minutes 

4. Speed walking for 2 minutes 

5. 2 minutes of jogging in place 

6. 25 jumping jacks 

7. Running in place as fast as possible for 1 minute 

After completing each task, use the heart beat reader to record the number of times your heart 

beats (in one minute). Record heartrate as a ratio of beats per one minute, or , in the ta-
ble below: 

 

 

 

 

 

 

 

 

 

Closure:  

Which physical activity demanded the highest heartrate? The lowest?  

Answers will vary 

Do you think that this is a constant ratio? That is, if you can for 10 minutes instead of 2, would 
you have the same heartrate outcome?  

No, your heartrate (beats per minute) may increase as your body gets more tired.  
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This article reports on a sixth grade advanced Math class comparing real-life application of 
ratio tables to explore their understanding and further application of the skills. The class was 
working on a lesson exploring ratio tables, and so this activity builds on their prior 
knowledge. Students are typically used to engaging with a warm-up, introduction, and mod-
eling activity with teacher guidance, followed by the period of individual practice to engage 
in the skill. This is then built upon by exploring the challenge which has a nice flow when 
routine helps students that are anxious about the virtual/in person situation. This particular 
activity challenges students to begin by exploring on their own. This is something that is new 
to my students as they often hesitate when trying to get started. Sometimes, all that is needed 
to encourage students is a reading of the directions together, which ensures they are under-
standing what they are being asked. In digital formats, students have the tendency to be more 
hesitant unless they are sure they are on the correct path, so I also will delay and then check 
in to ask how some students have been doing and I will share with the class, making sure to 
connect specifically with the language of how they are understanding the ratios. Delaying or 
holding back on starting to explain a topic or immediately answer a question a student might 
have is something with which many teachers struggle (Pijls and Dekker, 2011). Pijls and 
Dekker report that teachers often feel they are not supporting their students if they do not im-
mediately answer questions the students have rather than allow students allowing students 
time to discuss with each other or try different strategies. 

My grouping of 6th grade students is usually advanced and expected to learn at a faster pace 
than their on-grade level peers. However, in the adjustment from last year being virtual for 
the spring, the 5th and 6th grade teachers have discussed and realized that many students in 
the class are at different points in their mathematical understanding. As always, but even 
more so this year, it is important to meet them where they are at in finding patterns, explain-
ing, extending and connecting the pattern to the data display.  

Because of the pandemic and teaching virtually, I have been trying to have somewhat of a 
flipped classroom by providing tutorial video examples ahead of time. I was curious about 
the effectiveness of flipped classrooms and the pandemic allowed me the flexibility to crea-
tively present material.  Interestingly, and maybe partially due to their maturity levels, part of 
my class views the tutorials daily, while the other half only views them if they are having 
trouble with the skill we are working on. I have learned through the student responses to this 
activity that discussion of processes and math language is more necessary as well as more 
exploration and application of skill instead of just how to do a skill. For example, Student 1 
refers to the steepness of the lines as “going up and not down”, but then as the guided ques-
tion uses the word “steepness” the student then uses that language in her explanation of the 
line, “The steeper line means more blue for every drop of red”. I might address this earlier in 
the lesson or in a previous lesson when talking about Rollercoasters or a more natural place 
where they would use the language so that students can make the connection themselves to 

Food Coloring and Ratio Tables: Helping Students Understand Relationships Between 

Ratios and Slope.  

By Catherine McCann 
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steepness, rates and eventually slope. Vocabulary is taught and studied in Science, Social 
Studies, Language Arts, but is frequently a forgotten focus in Math.  The challenge for my-
self, and I think most teachers, is the stress of content to work through as well as meeting 
the needs of all students in this unprecedented time.  

Students are familiar with fraction operations as well as identifying equivalent fractions. 
They should be able to recognize rates as equivalent fractions as well as identify multiplica-
tion and division as methods to finding equivalent ratios.  Students should be able to use 
the tables to identify patterns help them understand the ratios. They should also be able to 
use a table to make connections to the graphs that are linked to those tables and when nec-
essary to describe slope. It is always helpful to have students work with tables and graphs 
so they can see in different formats. Students are also frequently challenged by the vocabu-
lary associated with representations of word problems and which words include or do not 
include that specific number which is why it is increasingly important to discuss math with 
students and how/why they came to a solution instead of just what the answer is. This is be-
coming increasingly evident through virtual teaching with the challenge of understanding 
student thought processes without sufficient working out of problems or explanations of so-
lutions. During the beginning of virtual learning, it was an adjustment for students and 
teachers alike to realize a mutually beneficial as well as maintainable level of expectation. 
During instruction or explanation of example, I found the more that I modeled what was 
expected in terms of displayed though processes, the more students mirrored similar behav-
ior. I also discovered that when I wrote verbal responses and questions into their work that 
were more conversation like, students began to treat their work similarly.  

This activity addresses several of the Standards for Mathematical Practice (SMP). Because 
the students are asked to begin by exploring a concept, students will need to make sense of 
problems and persevere in solving them (SMP1). Students need to plan a way to get to the 
solution instead of just getting a solution because they are asked to think about how they 
arrived at their answer and what their solution means in actual application. Students are 
asked to make sense of their math both abstractly and quantitively (SMP2) which helps 
them to demonstrate true understanding. As they answer the thought provoking questions 
that accompany the tasks, they are able to argue and reason their understanding (SMP3) as 
well as find flaws they may have made through the expansion of the tasks. In these activi-
ties, they could also be asked to use tools such as graphing applications to deepen their un-
derstanding (SMP5) and dive further into their application of a skill while making sure to 
precisely attend to their answers specifically in situations like inequalities or algebraic ex-
pressions that may seem equivalent even slightly different. Through these standards, stu-
dents are also asked to find a pattern through close examination of a situation and figure out 
the method for that pattern.  

Students  use this activity to help understand the relationship between ratios and equivalent 
fractions and how graphs can be used to show this relationship. They are beginning to ex-
pand on their understanding of rates in their expansion of the data table which allows them 
to use patterns to continue the data. As students graph this, they will begin to understand a 
physically represented pattern and how they can compare different rates. This helps stu-
dents to also develop their understanding of slope before getting writing equations. As stu-
dents begin to verbally understand and explain the steepness of the lines, they are making 
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more concrete connections to how rates are related and are more prepared for application of 
this skill in other real-life applications.  

References 
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Activity: Food Coloring and Ratio Tables 

Goals:  The students will be able to: 

  compare ratios, 

  compare unit rates, 

  graph ordered pairs to compare ratios and unit rates.  
 

Standards: CC.2.1.6.D.1  

  Understand ratio concepts and use ratio reasoning to solve problems.  

Engage:  

You are going to make cupcakes for the school bake sale. In order to make the purple frost-
ing, you add 3 drops of red food coloring for every 1 drop of blue food coloring.  Suzie 
makes cupcakes as well, but she adds 5 drops of red food coloring for every 3 drops of blue 
food coloring. Create a table to organize how many drops of red and blue food coloring 
each person would put into the frosting.   

Explore: Use your table from the previous question to plot points from your frosting on the 
graph below. Connect the points.  

What do you notice about your graph?  

Can you tell how many drops of red food coloring you would need if you used 10 drops of 
blue? 20 drops of blue? 50 drops of blue? 

Extend: Create another line from the points in your teacher’s table in a different color than 
you previously plotted your frosting on the same graph.  

What do you notice about your graph?  

What do you notice about the two lines?  

What do the steeper lines mean?  

Who’s frosting is redder? Who’s frosting is bluer? 
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Sample Student Work 

Student 1 
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Student #2 



PCTM Magazine  Winter 2021 
 

 

 



PCTM Magazine  Winter 2021 
 

 

 



PCTM Magazine  Winter 2021 
 

 

 

Catherine McCann is a 6th grade 

teacher at Ancillae Assumpta 

Academy in Wyncote, PA. Ms. 

McCann is certified in Elemen-

tary Education K-6 along with 

Mid-Level  Math 6-9  and Mid-

Level Citizenship 6-9. She is cur-

rently in her 9th year of teaching.  

 



PCTM Magazine  Winter 2021 
 

 

 



PCTM Magazine  Winter 2021 
 

 

 

Teaching a Lesson on Growing Patterns Using a Hybrid Model 

By Sara Pawloski 

The activities described in this article are designed to help students to develop their alge-
braic thinking. In the activities the students must analyze what is happening in various 
patterns.  The students need to explain what is happening as each shape grows. Opportu-
nities are provided for students to work together in small group and use each other’s 
knowledge to figure out the pattern. As students work their way through the questions, 
they will need to explain steps and explore different questions about the same sets and 
ideas.  

When students are working on activities such as those described below, they are address-
ing several Standards for Mathematical Practice (SMP; NGA Center and CCSSO, 2010). 
They need to make sense of what the pattern or function is showing them and preserver 
in finding the pattern (SMP 1). They also need to reason abstractly and quantitatively 
(SMP 2). They are using reasoning to come up with the patterns. They are modeling with 
mathematics (SMP 4). They are using or creating models to represent patterns and situa-
tions. They also need to use appropriate tools strategically when solving pattern prob-
lems (SMP 5). They are looking for and making use of structure and expressing regulari-
ty with repeating patterns (SMP 8).  

The activity in this article was completed by students in Grade 5. The students are in an 
on-grade level math class. The focus of the lesson is on patterns, in particular growing 
patterns. The activity was completed during a day when four of the fifth graders were in 
person and 12 students completed the activity virtually. The activity was successful in 
that students were able to talk to each other and come up with ideas and solutions.  

In-Class Discovery Time 

To begin the activity, I showed the students the following growing pattern problem.  

 

 

 

 

With the image displayed I asked questions in that section. I allowed the students to talk 
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it out and have a discussion while we tracked their final answers on the board. The students 
who were in the classroom worked as a group and the virtual students worked in 3 groups. 
The virtual students worked in breakout rooms. With the raise hand feature, they were able 
to ask for help I popped in and out of the groups to check on their progress. The only diffi-
cult part was that I could not have the projection up in each breakout room. I had to post 
the questions in their google classroom to look at while they were discussing. I was able to 
send them to breakout rooms and bring them back for whole group discussion.  

When asked How are these figures alike? The students talked mostly about them all being 
rectangles. How are these figures different? They came to the conclusion that they added 
on one square each time, so it was one square larger than the last.  

How is the figure growing? They came up with a similar answer that they are growing by 1 
square. This allowed us as a class to talk about the idea of a growing pattern, that each time 
the next item was one more than the previous item.   
 

What is happening to the perimeter? 

 

 

 

 

 

 

Once the students were comfortable being able to talk about the pattern and how it was 
changing, I had the students answer the question: What is happening to the perimeter? This 
question took some prompting for them to get farther than just it is getting bigger. First stu-
dents needed to review what was meant by perimeter. Through much discussion the stu-
dents reached the conclusion that the perimeter was growing by 2 units. The perimeter 
question required students to sketch the pattern so could find the perimeter. They drew the 
5th figure and the 6th figure to try to find how the perimeter was increasing each time. One 
of the students realized that there had be a faster way than drawing each figure out. Look-
ing for a faster way and with prompts to think back to the How is the figure growing? ques-
tion the students started to discuss amongst themselves what is being added on for each 
new figure. The students realized that while a square was being added on each time, this 
meant that 2 units were being added to the perimeter. Asked to explain where the 2 units 
are coming from, the fifth graders concluded that one side of the “newly added” square was 
not part of the perimeter and that the new square “covered up” one side of the figure and so 
was no longer included in the perimeter. This way the students realized that they just need-
ed to add 2 each time rather than draw out the 10th figure and find the perimeter by count-
ing the sides. 
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In-Class Independent/Small Group Work 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure Perime-

ter 

1 2 

2 6 

3 8 

4 10 

5 12 

6 14 

7 16 

8 18 

9 20 

10 22 
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After discussing the first part of the activity, I gave the students the activity pictured above. 
Here the format was similar to what we had done in the discovery stage of the lesson de-
scribed above but the growing pattern was a little more challenging having two shapes be-
ing added on each time.  Using discussions in small groups, the students were able to come 
up with what was happening to the perimeter. Once they figured out what was happening 
to the perimeter, they were able to find the 10th and 25th figures. For Can the perimeter ever 
be 25? How do you know? the students came up with the conclusion that it could not be 
because the perimeters that did appear were 23 and 26. 

Challenge/Extend 
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Using a worksheet/google doc, I assigned the activity shown in Figure 3 for homework. 
The students used the following website https://apps.mathlearningcenter.org/pattern-
shapes/ to create the pattern block shapes. Upon their return to class the next day, we used 
some time for them of discuss their findings using breakout groups. There the students 
were able to compare and see if they agreed or not. I had them come back as a whole and 
discuss as a group.  

Overall, I was happy with the way the lesson turned out. The students had great discus-
sion were encouraged to listen and critique the work of others and were very engaged in 
trying to figure out the patterns. These activities benefited the students by not only devel-
oping patterns but working on class discourse, listening to others, and using other expla-
nations to help clarify the concepts. While teachers are always able monitor small group 
discussions when the students are physically present, I found the breakout rooms were ex-
tremely helpful because the students had to come up with their own ideas; they could not 
just listen to another group! There were real discussions happening whenever I entered 
the groups.  
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Call for Election Nominations 

Dear PCTM Members, 
 
The Nominations and Elections Committee is soliciting nominations for the PCTM 
Board of Directors.  The term of office runs for two years, from July 1, 2021 to June 
30, 2023.  The election will take place in April 2021. Please self-nominate or nominate 
a colleague (with their permission).  Also, please submit a brief bio and a head-shot 
photo, of the candidate, with the nomination to Marian Avery at maver-
y077@gmail.com.  Nominations are due by March 31, 2021.  All nominees must be 
members of PCTM or become members at the time of their nomination. The following 
positions have openings: 
           
          Secretary 
          Delegate at Large 
          Eastern Regional Representative (includes IU’s 13, 14, 18, 19-26 & 29) 
          Central Regional Representative (includes IU’s 08-12, 15, 16 & 17) 
          Western Regional Representative (includes IU’s 01-07, 27 & 28) 
 
Position Qualifications: (PCTM Constitution, Article IV, Section 3-Qualifications) 
 
A nominee for the Secretary position must have served as a member of the Board of 
Directors or as a chairperson of one of the committees listed in Article V-Committees, 
Section 1 of the PCTM Constitution, or as NCTM Representative for a period of at 
least two years, within a two-year period prior to nomination.  The Treasurer must 
maintain NCTM membership during their term of office. (refer to PCTM Constitution, 
Article IV, Section 2-Board of Directors) 
 
A nominee for the Delegate at Large position must be a mathematics-based educator 
employed in the state of Pennsylvania, including the classroom at any level, Math 
Coaches/Supervisors, or Intermediate Unit.  The Delegate-at-Large represents areas 
anywhere throughout the state. 
 
A nominee for a Regional Representative position must be a full-time PreK-12 class-
room teacher, employed by a school, having students in their classroom all day, and 
with a day to day interaction with students.   
 

Please send nominations or contact Marian Avery with any questions at  
mavery077@gmail.com.  

mailto:mavery077@gmail.com
mailto:mavery077@gmail.com
mailto:mavery077@gmail.com
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Call for Manuscripts—Equity in Mathematics  

On January 6th 2021, Marian Dingle, a teacher from Georgia who specializing in ele-

mentary education, mathematics and culturally responsive teaching, sent out a tweet 

asking educators “What are you teaching tomorrow?” National Council of Teachers of 

Mathematics President Trena Wilkerson, NCTM Past President Robert Q Berry III, 

and the Board of Directors issued the following call a few days later: The recent events 

are a sobering reminder of what is at stake and the work that lies ahead. As educators, 

we have an obligation to be catalysts for the needed changes. What are the mathemat-

ics activities that you have had success within the current teaching situations? And so 

we are asking for you 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 class-

room ready activities with a brief overview.  

The deadline for submission is April 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.  


