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Welcome from the Editors

Debbie Gochenaur and Edel Reilly

Dear Readers:
In Spring 2020, all those who teach mathematics in our PreK-12 classroom across the commonwealth as well as most teachers across the nation had to turn to online methods of instruction as a
result of the pandemic sweeping across the world. And so while this issues focuses on Differentiated Instruction many of our authors included how they made accommodations for ALL their students during this difficult time.
Sister Marcella Louise Wallowicz describes a strategy for differentiating instruction in upper level
math classes. Sr. Marcella emphasizes the importance of using real-world problem-solving techniques rather than the repetitiveness of asking students the same types of problems. Mary Kolojejchick describes a strategy for not just teaching students how to take notes but rather how to
make notes. This is particularly important at this time when students are encouraged to do more
work independently that they might have to do in the past. Having to teach remotely has revealed to
Roxanne Adamson the need for better communication with parents and families at this time. And
so she has developed a short survey to be administrated to her students’ parents and guardians at
the beginning of the year to encourage communication between teachers and home. Scott Kelly
provides several perspectives and best practices for teaching mathematics under the current climate.
And finally, Ashley Fay and Julie Johnson co-author an article on ways teachers can help students
stay motivated during this time of learning from a distance.
Pete Skoner shares with us the winners of the 2020 PA Statistics Poster Competition. Steve Fuguet
summaries the amazing time we all had at our first ever virtual conference this past summer. See
the Save the Date for the 2021 conference and please join us in Harrisburg. And Marian Avery reports on the results of the spring elections as well as a Call for Nominations for our Spring 2021
elections. Feel free to nominate yourself or a colleague and join us on the board of PCTM. We
would love to have you.
We do hope that you find something valuable in this issue that you can try in your classroom. The
Winter 2021 issue will continue to address ways of teaching mathematics online. Please send us
what you do and we will work to include it in the next issue.

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
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PCTM First Virtual Conference Summary 2020
Steve Fuguet, 2020 Conference General Chair

The main theme this year was “Building Mathematical Connections in PA and Around the
Globe”. Interestingly enough, this was our theme PRIOR to the pandemic. We could have
never imagined that the current world events would lead us to create a virtual conference
that would exceed our expectations of this goal. We decided to conduct this year’s conference on just one day, and pack it with 2 keynote sessions as well as 15 workshops. We
were happy to be able to have our original 2 keynote speakers, Sunil Singh and Steve Leinwand take the journey from brick-and-mortar conference, to a virtual one with us. We began our conference with Sunil’s talk, titled “Storytelling: The Journey of Rehumanizing
Mathematics for All”. Sunil captured the essence of mathematics and how it is a part of so
many people’s story. His message to encourage us to look back exhaustively, passionately,
and equitability at these stories was a timely conversation for us to reflect on. Later in the
morning, Steve Leinwand gave a passionate talk titled, “To Be Blunt: Too Many of Our
Students Are Being Harmed by Our Warranted Compliance”. Steve’s talk ties in some
questions of practices we are all currently facing in the pandemic. His talk provided us a
challenge to reflect on our practices and tradition and decide whether these bests serve our
students. The new normal we are all facing in our classrooms is the best time to challenge
these traditions and strive to be the best we can be for our students. Throughout the remainder of the day, we also had great sessions led by Kristen Klingensmith, Jennifer Abel, Eric
Milou, Tom Beatini, Leigh Nataro, Lara Cesco-Cancian, Sarah Powell, Dan Kaufmann,
Dana Morse, Paul Riccomini, Peter Wilson, Karen Greenhaus, Chris McCaffrey, Sophia
Stier, Bob Lochel and Julie Reulbach. Thank you to all of our speakers, as this conference
would not have been possible without your flexibility and dedication to your work! Our
conference wrapped up with an hour of networking with PCTM president Kelly Brent. It
was a great way to share out everything we had learned throughout the day. Finally, for the
2nd year in a row, Bob Lochel hosted a trivia night. While we weren’t able to work on
teams this year, the questions were fun, engaging, and a great time was had by all.

41

Call for Winter 2021 Article Submissions

On behalf of the 2020 PCTM Conference Committee, I would like to thank you all who
were able to “attend” our first ever PCTM Virtual Conference back on July 23rd, 2020.
Considering the unique circumstances surrounding the COVID-19 pandemic, we were
more than pleased with over 850 participants that registered for the conference. Out of
these 850 registered participants, they came from 40 states, 19 countries and 5 continents!
What was supposed to be a regional event in Pennsylvania morphed into a national and
global event! This year, our conference was in partnership with PaTTAN. While I would
have loved to have our conference at their facility in Harrisburg, their partnership was truly
valuable in bringing in some of the best speakers, as well as supporting us in awarding
ACT 48 credits to all participants. It was truly inspiring to see so many math educators
gather and take time out of their busy summer to talk best practices and learn new skills to
apply in the classroom. The committee was more than pleased to be able to offer this
unique opportunity and hope you found a diverse range of sessions and workshops to attend. We’re so excited to keep this momentum going into 2021 and hope you all will join
us then.
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During the past year, many people worked tirelessly to make this conference such a success and would like to take an opportunity to thank them. This conference brought additional challenges to the table, as we had to re-plan the entire conference and create a new
vision once we knew an in-person conference would not be feasible. A lot of the roles and
responsibilities of this conference changed, and my team was more than willing to take on
new, and challenging tasks. I’d like to thank Franci Matkowski, Bob Lochel, Rob Baier,
Tim Seiber, Kelly Brent, and Hartono Tjoe who did a tremendous job moderating all of
our sessions! These individuals allowed the sessions to run smoothly and assisted our
speakers whenever they needed help. Bob Lochel & Sue Negro served as Program CoChairs for the second year in a row, and did an amazing job putting together a virtual program for us. I cannot thank them enough for all of the time they spent reaching out to presenters and building a programming grid. While we were not able to have a exhibit hall
this year, Franci Matkowski kept of our vendors in the loop about the status of our conference, and am excited to have them back when our conference returns to an in-person
format. Rob Baier’s work as registration chair was phenomenal and helped keep the registration process smooth and systematic. In addition, Rob’s presence on Twitter help spread
the word about the conference, which allowed more people learn about PCTM. Having to
track over 400 participants earning ACT 48 hours through Zoom is a daunting task, but
Edel Reilly did an amazing job to keep all of the data organized and to ensure that everyone who attended the conference received continuing education credits. The Technology
Chair position became more important than ever this year, and Tim Seiber worked hard
on the team to make sure all the logistics of the conference were taken care of. Advertising
and networking were critical components this year, and Marianne McFadden’s role as
Advertising chair allowed districts and IU’s to learn more about our conference and connected more educators to our event. In order to ensure our bills were taken care of, Barb
Miller’s role as Treasurer ensured we could offer the conference for free this year and
continue to grow our organization. The PCTM website was recently redesigned and served
an important role this year. I’d like to thank our webmaster Hartono Tjoe for his many
hours of work to ensure everyone could find all the information about the conference. Finally, I’d like to thank Marian Avery who stepped up into the role of co-chair with me
this year. Her mentorship and guidance allowed me to find success in my role as general
chair this year.
Finally, I’d like to once again thank YOU. Thank you for being a member of PCTM and
supporting math teachers from across the entire Keystone State. Now, more than ever, we
need to support each other and find new ways to connect, learn and engage in ways we
never imagined. PCTM will continue to strive for this in the years to come. We hope to return to an in-person conference next summer on August 3rd-5th, 2021 as we’ll return to the
Hilton Harrisburg. We hope if you’ve joined us in person before, that you will again. If
you’ve never been to an in-person PCTM conference, we hope you’ll make next year’s
conference the beginning of a new summer tradition!
Steve Fuguet
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Differentiated Instruction in Upper Levels Mathematics Classrooms
Sister Marcella Louise Wallowicz
Differentiation in instruction promotes growth in student learning through an awareness
of their learning preferences, interests and readiness. The great geometer Euclid is credited with saying that there is no royal road to geometry, often generalized to mathematics.
The study of mathematics takes time, effort, insight and practice in addition to good instructors and resources. The goal of any teacher is to maximize student potential and
learning using all available means.
During my undergraduate days, a requirement in seminar was to read Mortimer Adler’s
classic How to Read a Book. Forty-five years later, I can still recall the gist of the tome: if
you truly understand a concept then you can explain it in multiple ways. Good advice for
future teachers! The exceptional educator is an individual who is able to vary the course
material to meet the needs of students with different skill sets, preferences and learning
styles. Even in the post-secondary world, classrooms need to be places where each student has equitable and optimal opportunities for learning and achieving excellence. Improvement of the student’s learning experience can be accomplished in multiple ways.
Differentiated learning experiences need to be provided in content (information that needs
to be learned), process (activities that promote learning) and the learning environment.
Differentiation in instruction is supported by the National Council of Teachers of Mathematics (NCTM), a professional organization which promotes best practices in mathematics education. The first principle of the NCTM’s Principles and Standards for School
Mathematics states, “Excellence in mathematics education requires equity, high expectations and strong support for all students” (NCTM, 2000, p.12). A popular 1988 movie
was Stand and Deliver, which drew attention to Jaime Escalante, an East Los Angeles
High School teacher who attempted to teach calculus to a group of students whom everyone else had given up on. Beginning with visually teaching fractions through manipulatives such as sectioning an apple, Mr. Escalante was able to progressively introduce deeper concepts. Not giving into discouragement despite misgivings by his colleagues, his
mantra was that students will rise to the level of expectations placed on them. What enabled his students to achieve remarkable results was the willingness of a teacher to address
the different learning styles of his students.
The introduction of alternative approaches to teaching and learning mathematics in a upper level high school mathematics classroom and at the collegiate level has been evolutionary. The 1986 Tulane (University) Conference is often cited as the birthplace of the
calculus reform movement (Teles, 1992). A major result of the conference, which focused
on methodology and curriculum, was the call for a redesign of the first semester calculus
course to support active, mastery and collaborative learning. In 1988 the National Science
Foundation launched a major initiative to support calculus reform projects. “Priming the
Calculus Pump” and “Lean and Lively Calculus” became popular buzz phrases in academe (Tucker, 1992; Zorn, 1986). An application of constructivist learning theory, the
calculus reform movement emphasized communication, application to real-world situations and utilization of technology in problem solving.
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This movement advocated a departure from problem solving through manipulative skills.
Instead, emphasis was placed on a student’s ability to read and write mathematics and
move beyond repetitive example-type problems commonly found in texts and develop a
conceptual understanding of calculus. The latter often required the utilization of computer algebra systems (CASs) such as Mathematica and Maple. With the focus shifting from
manipulation to conceptual understanding, the types of assessments needed to be reevaluated since paper and pencil tests were no longer suitable.
The movement away from repetitive problem solving gave rise to problem-based learning, a student-centered pedagogy, in which students are given the opportunity over an extended period of time to engage and explore an open-ended real-world problem or application. The value of the experience is the development of multiple skills; not only critical
thinking skills and problem solving but also communication, collaboration and creativity.
Moreover, in many real-world based situations there are typically multiple solutions and
students need to make a case as to why a particular solution is optimal or preferred.
Since many calculus students are taking the course as a science or general education program requirement, the project outlined in this article would resonate with them.
Project-based learning can be course-specific or implemented as part of a program requirement. Ideally, the project offers the student the opportunity to complete a sequence
of learning activities, demonstrate critical thinking and communicate their results in the
language of mathematics. When course specific, these learning activities could take place
over a short period of time or throughout the semester, depending upon the mathematical
concepts incorporated into the project. Teachers effectively differentiate when they assess
student progress in multiple ways. The following example of a course-based calculus
project will enable the student, through the learning activity expressed at each step, to
synthesize the general concepts of identification of relevant data, organization, presentation and interpretation as it relates to solving a crime. The audience would be primarily
biology majors due to the typical composition of a freshman calculus class but the project would be of interest to other disciplines as well. The parameters are:
• The project must ideally involve REAL DATA (a “must” for project-based
learning).
• The students may work individually or in groups of at most three people.
Groups are preferred in order to cultivate a culture of collaboration.

The project would be introduced to the class after the students have been familiarized
with exponential functions, Newton’s Law of Cooling, the concept of a derivative, and
initial conditions. Typically, this would be early in the semester. Knowledge of exponential decay would be beneficial.
Step 1 – Introduction of the Scenario
The field of Forensic Science has experienced increasing interest, particularly due to television programs such as Law and Order, CSI: Miami and NCIS. While Forensic Science
is viewed as an application of science to criminal investigations, mathematics is foundational to crime solving as well. The project is introduced with a situation which provides
details of a recent murder. An example of a scenario is as follows:
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Detectives arrive at 9 am at the scene of a murder. They immediately record the body
temperature of the victim, which is 90o, and conduct a thorough inspection of the scene. When they finish the inspection, it is 10:30 am. The temperature of the victim’s
body is again recorded before it sent to the medical examiner. The reading is 87 o s.
The temperature at the crime scene has remained a constant 73o. When was the victim
murdered?
The scenario provides sufficient, plausible information to determine all constants
needed to solve the following differential equation associated with Newton’s Law of
Cooling:
T(t) = Ta + (T0 – Ta)e- kt
Step 2 – Data Identification
Students determine and list all relevant data provided in the scenario. Non-relevant data may also be provided in the scenario to offer students an opportunity to debate that
which is applicable to solving the problem.
Step 3 – Organization of Data
Students list all pertinent data provided in the scenario. The project report must contain
a complete set of basic, relevant calculations for the problem and an explanation of
their relevance to the project should be presented in a concise form.
Step 4 – Presentation of Data
Data can be presented using graphical displays. A temperature vs. time graph is an example of a graphical display which would be appropriate for this problem to illustrate
the decrease in body temperature until equilibrium is achieved. Such a graph could be
used to introduce or reinforce the concept of horizontal asymptotes. Additionally, information provided in the scenario could be conveyed in tabular form to support the
development of the learner’s organizational skills.
Step 5 – Interpretation of Data
The collected data and subsequent application of Newton’s Law of Cooling are used to
make an inference about the approximate time the victim was murdered. In a welldeveloped project, the results are communicated effectively. Students would be expected to include calculations that support their conclusion regarding the time of the
murder.

Step 6 – Extension
Variables such as ambient temperature, time between the discovery of the corpse and
its transportation to the medical examiner’s office and an initial body temperature other than 98.6 o could be examined for their effect on the estimated time of death. For
example, what conclusion would be reached regarding the time of the murder if the
victim had a normal body temperature of 97 o.? or the room temperature was higher or
lower?
The project components as outlined above would constitute the framework for communicating the results of the project. Teachers may opt to have students provide a
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written report following each step, since calculation errors would impact the conclusion, or
simply provide a comprehensive final report. Other mechanisms for communicating the results include posters, power point presentations and oral reports. The project provides a
mechanism to assess two important skills: a student’s ability to communicate in the language
of mathematics, both written and orally, and engage in a mathematics-related research project, integrating their mathematical knowledge from one or more different areas or topics.
A project of this type also may be incorporated in a recreational mathematics setting as well.
For example, my math club hosts an Evening of Mathematical Suspense each fall, near Halloween. For several years the activity has taken the form of a mathematical mystery dinner
theater, albeit the menu consists of pizza and soda, during which an attendee is “murdered.”
Students are provided with a list of problems to solve in order to obtain clues to identify the
culprit. Each correct problem solution merits a clue. The first person to solve the crime receives “bragging rights” in addition to a gift card in a nominal amount to a fast food restaurant or coffee drive-through.
Benefits of Problem-Based Learning
The benefits of problem-based learning as a component of differentiated instruction are increased student learning motivation, an awareness of student “ownership” over the learning
process and increased problem-solving competence resulting in a sense of learning achievement. These types of activities give opportunity for students to offer different perspectives.
Problem-based learning experiences do not have to be intricate; they can be as simple as discussing appropriate functions to model data. In general, differentiated instruction is essential
to prepare the current and future generations of diverse learners for the workforce needs of
the 21st century.
References
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Note-Taking and Note-Making
Mary Kolojejchick

Students who struggle with mathematics often make up a large portion of our classes. At
the beginning of every year, I ask my students what they feel their strengths and weaknesses are in math and every year students write that they have no strengths in math and that
everything is a weakness, which speaks to the low confidence levels that students who
struggle with math often have. Encouraging students to change their mindset and grow as
mathematics learners can be a difficult feat, especially when a students’ confidence in their
math abilities is almost nonexistent. Writing in the mathematics classroom may be the key
to foster growth of confidence and growth of mathematical abilities in students who typically struggle in math. My goal is to find ways to encourage creativity and problem solving
in struggling students through writing opportunities.
This article will be geared towards an Algebra 1 class taught in a secondary setting. While
the activity included is an example note-taking/note-making sheet on Laws of Exponents. I
would like to offer suggestions or discuss using writing in several topics throughout Algebra with which students typically struggle. These topics may include, but are not limited to,
simplifying expressions, solving equations, solving inequalities, slope and graphing linear
equations, systems of linear equations and inequalities, laws of exponents, and quadratic
equations. In my experience, often times when working on these topics, students who
struggle can explain their thinking and the process to solve the problem, but struggle to
show their work algebraically. My hope is to develop writing opportunities for students to
use with these topics to help develop their abilities.

Using Writing to Help Struggling Students
Many of my struggling students are very anxious about math and have no confidence in
their abilities. While working one-on-one with these students, I have noticed that students
who struggle often get hung up on the steps that they feel need to be used to solve a problem. I try to encourage students to think about the problem and underlying concepts as opposed to the steps. Having these conversations with students has helped me realize that my
struggling students can often explain how to solve the problem when it is presented verbally, and their answer is not expected to be given algebraically. To make math appealing to
struggling students and to encourage individual and creative thinking, we, as educators, will
need to change our expectations of how student responses will look, especially in a mathematics classroom. This may mean encouraging students to work problems out verbally instead of algebraically and encouraging this early through the process of note-taking and
note-making.
Note-taking/note-making can be a beneficial strategy to use with students who typically
struggle with math. According to Eades and Moore (2007), research has shown that notetaking during class and reviewing those notes outside of class positively impacts student
learning. Using the strategy of note -taking and -making, students take notes on the main
points of the lesson or complete examples as a class, but also make their own notes, writing
their own reflections and perceptions of the topic (Wilcox and Monroe, 2020). Often times,
students become lazy in their note taking and express the feeling that watching the teacher
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work through the example problems is more important than taking the notes themselves.
However, “routine and effective note taking makes students pro-active learners in developmental math classes and is a fundamental learning assistance device” (Eades and
Moore, 2007). Note-making helps to encourage that students are not only taking notes,
but analyzing the notes enough to write their own interpretation or understanding of the
topic.
Note-Making
Note-making can allow students the opportunity to write out patterns that they recognize,
express frustrations and feelings, or list questions they may have. This is also an opportunity for students to get creative and organize their thoughts in a way that suits them
best. Utilizing this strategy will require the teacher to allow time for students to process
information and recreate it using their own understanding. Students should be encouraged to be creative and expressive in their note making. Studies have shown that math
anxiety, which is often linked to low levels of confidence that struggling students exhibit,
can be combated with expressive writing. Studies have shown that using creative or expressive writing techniques to allow students to write about their thoughts and feelings
before a test can boost the performance of anxious students in math-testing situations
(Park, Ramirez, and Beilock, 2014). Implementing expressive writing throughout the
math curriculum can help students achieve lower levels of math anxiety and can work to
boost their confidence in mathematics topics.
Note-taking/note-making can be implemented in all grade levels and topics, but I will focus on using this strategy to teach Laws of Exponents at the Algebra 1 level. I typically
teach this topic in an Algebra 1 co-taught class. This strategy can be adapted for different
grade levels, content areas, and students with learning needs. More guiding features can
be included on the note-taking portion of the notes including fill in the blanks, diagrams,
charts, etc. Students who may have difficulty organizing or developing their own
thoughts may need prompts in the note-making portion of their notes to prompt individual thinking and ownership of the topic.
At the beginning of utilizing this strategy, students may need extra time and encouragement to write their own notes. My students hesitate to write down any of their thoughts
in fear that it may be wrong, however, making mistakes is a large part of learning. Using
this strategy, students can be encouraged to write their thoughts and understandings and,
if they later realize they had a misconception or their thoughts were not on target, they
can use their note making area to adjust and correct prior thoughts. This will provide students with a roadmap where they can see how their understands have developed over
time working with the topic. Encouraging students to revisit old notes that they made and
revise them based on their new understanding can also help build their confidence in their
growth as mathematics learners.
Laws of Exponent Note-Taking and -Making
When introducing Laws of Exponents, I always provide students with completed examples and ask them to develop the rule, but my students are usually provided with guided
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notes on which to write the rules, which does allow some students to check out until the
rule is officially written out as a class. Working with the note-taking and note-making
strategy, students will have the opportunity to write their ideas and understanding about
Laws of Exponents in addition to the formal rule discussed as a class. Laws of exponents
addresses the Virginia SOL Standard A.2, “the student will perform operations on polynomials, including a) applying the laws of exponents to perform operations on expressions”.
The note-taking and note-making strategy addresses the seventh and eighth Common Core
State Standards for Mathematical Practice (SMP; NGA Center and CCSSO 2010). While
completing the note-making portion of their notes, students must look for and make use of
structure (SMP 7) and look for and express regularity in repeated reasoning (SMP 8).
The activity attached is a note-taking/note-making note sheet to provide to students while
working on Laws of Exponents. On the note-taking side of the table, students would work
individually or in small groups to look at examples of each of the Laws of Exponents
worked out. Students would be asked to develop their own definition of the law and share
with the class. These student-made definitions can be written on the note-making portion
of the Laws of Exponents notes. These definitions should also be used to develop the verbal and algebraic representations that would be written on the note sheet. Students should
be given time to write additional thoughts, feelings, and ideas in the note-making area before moving to the next Law of Exponents.
This activity can be adjusted to be applied to any topic at any age level. Since I teach in
co-taught classes, I created a version of guided notes that students can complete in addition to the note-making portion of the notes. This strategy can be differentiated in several
ways. Students do not need a photocopied version of these notes in order to benefit from
this strategy. To use this strategy, all students need is a blank piece of paper that they can
fold in half to separate the note-taking and note-making portions of their notes.
While students are completing the note-making section of their notes, they should be encouraged to write their own definitions and understands of the topic. Looking at students’
self-made definitions can provide teachers insight into who understands the concepts being
taught, and more importantly, who does not. When it comes to mathematical definitions,
they often use precise language and vocabulary. Good students can memorize the definitions, but often do not understand them and poor students typically struggle to even memorize these definitions. Allowing students to write their own definitions, which may lack
the precision typically seen in mathematics definitions, can at least give students the
chance to describe something new in their own familiar terms, allowing them to forge connections between what they already understand and what they are striving to learn. It has
also been found that students can remember their own definitions much more easily than
the standard text definitions (Evans, 1984).
To differentiate further, teachers can incorporate prompts or guiding questions for students
to think about and answer in their note-making area. Some students may be overwhelmed
or have trouble starting their thoughts. Using prompts such as “I noticed…”, “I understood…”, and “I am having trouble with…” can help students organize their ideas and can
help teachers develop plans for remediation and re-teaching.
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Conclusion
Note-taking may be a familiar concept in most classrooms. However, in order for students to get the most out of their notes, we, as teachers, need to start encouraging students to participate in creative and intentional note-making. All teachers implement
these ideas in some capacity but offering students a structured way to practice these skills
in daily lessons using the note-taking and note-making strategy can help reduce math
anxiety, build confidence, and help struggling students succeed in math.
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2020 Pennsylvania Statistical Poster Competition Winners
Peter Skoner

The Science Outreach Center at Saint Francis University is pleased to announce the winners of the 2020 Pennsylvania Statistics Poster Competition. The annual state competition
is in its twenty-fourth year overall, and is coordinated for the twelfth 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, Association of Teachers of Mathematics of Philadelphia and Vicinity, Mathematics
Council of Western PA, Harrisburg Chapter of the American Statistical Association, Pittsburgh Chapter of the American Statistical Association, Philadelphia Chapter of the American Statistical Association, and the Laurel Highlands Math Alliance. 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 402
posters submitted included 135 in the K-3 grade category, 143 in the 4-6 grade category,
35 in the 7-9 grade category, and 89 in the 10-12 grade category. These 402 posters were
submitted from a total of 648 students! Judging for the state competition was held on June
4, 2020. Winning posters were then submitted to the Data Visualization Poster Competition, which is coordinated by the American Statistical Association. Congratulations to all
the students who created and submitted the winning and honorable mention posters, and to
the teachers who guided the students.

Grades K-3 Winning Posters 2020
First Place: Isaac Freeman, Do NUT Eat That! Rydal Elementary School, Taught by
Pamela DaSilva
Second Place: Evelyn Kuo, Fiddle for Females? Rydal Elementary School, Taught by
Pamela DaSilva
Third Place: Aalene Bilal and Zushmalene Bilal, Cancer Awareness Among Children,
The Agnes Irwin School, Taught by Moniba Bilal
Fourth Place: Chase Delewski, Buckets! Lorane Elementary School, Taught by Kathy
Walker
Top Honorable Mention: Aarav Gupta, What’s Your Favorite Sport? Rydal Elementary
School, Taught by Pamela DaSilva
Honorable Mention: Liam Donohue, What is Your Favorite Holiday? Overlook Elementary School, Taught by Pamela DaSilva
Honorable Mention: Asher Mosert, Dinosaur Fossils, Overlook Elementary School,
Taught by Pamela DaSilva
Honorable Mention: Aiden Smith-Lighty, Mighty Hands, Rydal Elementary School,
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Taught by Pamela DaSilva
Honorable Mention: Michael Cammarano, A Safe Landing! Owatin Creek Elementary
School, Taught by Kathy Walker
Honorable Mention: Andrew Correll and Erik Lubenow, Ooey Gooey Gummy Bears,
Owatin Creek Elementary School, Taught by Kathy Walker
Grades 4-6 Winning Posters 2020
First Place: Angela Mathai, I’ll Fly Away, Mast Community Charter School, Taught by Jamie Orel Second Place: Aeryn Gibbons, People Can’t Park!!, Roslyn Elementary School,
Taught by Tyheshia Carmichael
Third Place: Evan Gualtieri, Shall We Dine In or Out? Roslyn Elementary School, Taught
by Tyheshia Carmichael
Fourth Place: Lilly Fields, What is killing our White-tailed Deer Population? Rydal Elementary School, Taught by Pamela DaSilva
Top Honorable Mention: Charles Desmond, Is Age Just a Number? Rydal Elementary
School, Taught by Pamela DaSilva
Honorable Mention: Kian Pulvino, Batter Up! Rydal Elementary School, Taught by Melissa Grey
Honorable Mention: Madeline Krassner, Are Smiles Contagious? Overlook Elementary
School, Taught by Pamela DaSilva
Grades 7-9 Winning Posters 2020
First Place: Brad Conner, How many times must you REVIEW until you REMEMBER?
Norwood Fontbonne Academy, Taught by Joseph Rosowski
Second Place: Evie Passero, The Effects of Homemade Pesticides on Cherry Tomato Plant
Growth, Campus Laboratory School of Carlow University, Taught by Suzanne Ament

Third Place: Jacob Schwartz and Lance Hartman, Where Do You Find the Most Thrilling
Roller Coasters? Hatboro-Horsham High School, Taught by Robert Lochel
Fourth Place: Sofia Romano, How Do 7th Graders Handle Stress? Norwood Fontbonne
Academy, Taught by Joseph Rosowski
Top Honorable Mention: Reece DiCasolo, Who is the G.O.A.T? (Greatest of All Time),
Greater Latrobe Junior High School, Taught by Liz Prady
Honorable Mention: Mason Roberts, Which Homemade Deicer Is Most Effective? Campus
Laboratory School of Carlow University, Taught by Suzanne Ament
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Honorable Mention: Sam Hendrzak and Frankie Rodgers, Handwriting, Norwood
Fontbonne Academy, Taught by Joseph Rosowski
Honorable Mention: Lauren Osth, Eye Color and Peripheral Vision, Campus Laboratory
School of Carlow University, Taught by Suzanne Ament
Honorable Mention: Adia Boccella, Flexible In a Week? Campus Laboratory School of
Carlow University, Taught by Suzanne Ament
Grades 10-12 Winning Posters 2020
First Place: Isabella Mantheiy, Robert Casturo and Jordan Rabeneck, Don’t Be a Bum,
Wash Off the Scum, Mount Lebanon High School, Taught by Heather Pessy
Second Place: Grant Smith, Carter Gannon, David Melean and Dat Bui, Do You Pink We
Look Good? Mount Lebanon High School, Taught by Heather Pessy
Third Place: Connor Lovic and Ashley Smith, The Musical Melody of Memory, Burrell
High School, Taught by Meaghan Volek
Fourth Place: Jack Sullivan and Jacob Brylka, Do You Even Like Your Lungs? Mount
Lebanon High School, Taught by Heather Pessy
Top Honorable Mention: Nicholas Maloney, Benjamin Reigle and John Delvaux, Which
is COOLer?, Mount Lebanon High School, Taught by Heather Pessy

Honorable Mention: Matthew Brownstead, Elisabeth Fortin, Rylie Gregg,
Ooooooooo...Do You Believe in Ghosts? State College Area High School, Taught by Eric
Davy
Honorable Mention: Genevieve Chiappetta, Shiqi Huang and Grace Kalapos, Charity
Checkout, Mount Lebanon High School, Taught by Heather Pessy
Honorable Mention: Sophia Troy, Kieran McDonough and Madison Jones, Where in the
World is Wyoming? Mount Lebanon High School, Taught by Heather Pessy
Honorable Mention: Chris Byler, Zach Herzog, Briseida Martinez and Collin McLaughlin, Distracted Driving, Cedar Crest High School, Taught by Karen Leiboff

Honorable Mention: Madison Walsh and Abigail Kelley, Does 5 Hour Energy Increase
Reading Speed? Burrell High School, Taught by Meaghan Volek
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2020 Pennsylvania Statistics
Poster Competition

Grade Level K-3

First Place
Do NUT Eat That!
Student: Is aac Freeman
Teacher: Pa mela DaSilva
Rydal Elementary School

2020 Pennsylvania
Statistics Poster
Competition

Grade Level 4-6

First Place
I’ll Fly Away
Student: Angela Mathai
Teacher: Jamie Orel
Mast Community Charter School
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2020 Pennsylvania Statistics
Poster Competition

Grade Level 7-9

First Place
How many times must you
REVIEW until you
REMEMBER?
Student: Brad Conner
Teacher: Joseph Rosowski
Norwood Fontbonne Academy

2020 Pennsylvania Statistics
Poster Competition

Grade Level 10-12

First Place
Don’t Be a Bum,
Wash Off the Scum
Students: Isabella Mantheiy, Robert
Casturo, and Jordan Rabeneck

Teacher: Heather Pessy
Mount Lebanon High School
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For more information on registration rates check out

https://www.nctm.org/virtual2020/
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Parent Communication to Improve Distance Learning
Roxanne L. Adamson
During distance learning, the lack of relationships with some families make it extremely
difficult to impossible for students to continue learning from home. Creating positive relationships between school and home is essential especially with the uncertainty of in-person
schooling. Teachers should be an ally for parent concerns. There should be open lines of
communication for positive academic and behavioral outcomes. Parents should feel comfortable answering a call from school. Teachers also want parents to feel comfortable making a call to the school to keep everyone informed of things going on in students’ lives at
home, academically or personally. Surveying parents to see what communication method
works best for them can help give teachers insight to how communication can be most effective. Being consistent throughout the year and with other teachers can help limit confusion for parents when communicating with school. Consistent communication, both positive and negative, should be convenient for parents. There should be open lines of communication for guidance or education for parents helping students at home.
Distance learning during the pandemic has brought out the weaknesses in many areas of education. One of those areas is parent communication. Without effective communication
with parents, reaching students during the pandemic stay at home orders could be nearly
impossible for teachers. Parent communication and involvement are known to be indicators
of student success, yet it remains to be a struggle for teachers and schools to effectively
communicate and build trust with parents. In order to work toward better parent teacher relationships, we need to address personal barriers and prejudices and shift our strategies to
focus on meeting parent’s needs through technology and training for both teachers and parents.
Benefits of Good Parent Communication
Improved parent communication has been shown to improve homework completion, attendance, classroom behavior, participation, and achievement in students (Kraft, 2013). In Avvisati, Gurgand, Guyon and Maurin’s (2014) study the benefit of attendance and behavior
were even shown to spill over to students who were not in the treatment group, but who
were in the same class where parents were being involved in school information sessions
(p. 70). Effective two-way communication can also increase parental involvement and participation in school events (Maddox, 2020), as well as trust toward school and teachers
(Houri, 2019). Targeted math communication can also give parents confidence in their
competency at math and help them make connections between things they are doing at
home and things their children are learning at school. This can help students see mathematical concepts in the context of the real world (Goldman, 2009, p. 385).
Strategies to Improve Parent Communication
There are many possible strategies by which to approach improving parent communication.
There are several means of communication including phone calls, emails, and face to face
meetings. While face to face meetings are still preferred by parents with communication of
time-sensitive information (Laho, 2019), text messaging, apps, and learning management
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systems are also being researched as methods by which communication can happen. For
these technologies to be effective, parents and teachers must be trained in their use
(Bordalba, 2017). There is major potential for immediate, one-stop communication with
technology, but both sides of the communication must be able and willing to use it for it
to be effective (Laho, 2019). Teachers and parents need training and familiarity in order
to make digital communication effective (Bordalba, 2017). Creating a survey asking parents how to best communicate may avoid the isolation of lack of technology for families
(Gauvreau, 2019). Technology can help alleviate barriers of scheduling, distance, and
multiple parent contacts due to separated families (Zhang, 2017, p. 332).
Barriers to Parent Communication
The constant barrier to everyone, teachers, administrators, and parents, is time (Ozmen,
2016, p. 30). Effective two-way communication requires time from both parties. Professional development, parent trainings, and involvement require time taken from something
else. For parents, this can mean the jobs they require to take care of their families
(Maddox, 2020). For teachers and administrators, time means money because teachers
are being paid for the work they do when on the job, if they are using that time to communicate with parents, they are obviously unable to do other things that are required of
them. Trainings for both teachers and parents take time to plan for administrators. Personal barriers like prejudice, illiteracy, fear, and negative school experiences can hinder
effective communication. Technology can be both a benefit and a hinderance to communication. Parent’s access and ability can prevent them from communicating effectively
using technology (Ozmen, 2016). Schools that focus on technology communication have
parents and teachers with more positive beliefs about digital communication. Teachers
may have to use multiple modes of communication in order to reach all parents
(Bordalba, 2017). Cultural barriers can also hinder communication between teachers and
families (Ozmen, 2016, p. 31). Technology can help break down cultural barriers with
translation, photo, and voice options at parents’ fingertips (Gauvreau, 2019). Teachers
must work to develop communication competences to create quality partnerships between
families and schools (Lozancic, 2019).
Amount of Parent Communication Needed
With time and energy always in short supply, communicating with families of a classroom of students can be laborious. Daily personalized communication has shown to improve homework completion, classroom behavior, and participation (Kraft, 2013). To
make personalized notes or calls daily to twenty to thirty families would be near impossible for teachers. Weekly communication with focus on improvement or positive news
also resulted in higher academic achievement and better attendance (Kraft, 2015). Even a
set of three general beginning of the year information sessions for parents improved student behavior, achievement, and attendance (Guyon, 2014). No matter the current method, both parents and teacher want the other party to use learning system communication
more consistently.
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What to Communicate
Knowing what to communicate to parents can be a difficult call for teachers. Parents
should be informed of the expectations of them and their student (Lozancic, 2019). One
benefit of communicating is to help parents see the math that they are doing at home in daily life can be related to what is being learned and taught at school (Goldman, 2009).
Learning management systems can be an effective tool for sharing academic, behavioral,
and personal information with parents in one place (Laho, 2019). A teacher may choose to
focus on areas where students can make improvements in class or the positive information
about their student. Kraft (2015) found that messages of improvement produced larger effects but suggests using both improvement and positive information when communicating
with parents (p. 60). Avvisati (2014) saw improvements in student behavior, achievement,
and attendance with simple evening sessions for parents on school information that did not
focus on individual student information. The content of the message can also help teachers
and parents determine the type of communication that needs to occur. Digital platforms
can provide convenience and immediacy for parents and teachers in communication on important matters (Bordalba, 2019, p. 54). The goals of communication should be common
goals and positive feedback for both parents and teachers (Strickland-Cohen, 2019, p. 152).
Trust
Beyond student benefits of achievement, attendance, and behavior, additional effective
communication can help build trust between homes and schools. Parents want to be involved with their students’ lives at all ages, but often do not know how to start (PoseyMaddox, 2020). As school systems and teachers, we must shift our focus from schoolcentric solutions to parent-centric solutions. Parents should be accommodated to make
communication and involvement easier and more convenient for them. Parents of all socio
-economic backgrounds struggle with time, transportation, and just knowing how to participate (Posey-Maddox, 2020). Houri (2019) suggests teachers use wise feedback, which
“communicates authentic, high-expectations from one person to another while simultaneously creating a space for reciprocal dialogue between both to build trust and a sense of belonging” (p. 423). Wise feedback can help parents feel more positive and comfortable after
negative past experiences with school (Houri, 2019).
What can teachers do?
So, how can we make school-to-home communication most convenient and effective for
parents? By surveying parents throughout the year while implementing communication
plans based on their survey results, we hope to see the benefits shown in other studies, like
improved student attendance, participation, and achievement. We also hope to improve
parents’ perception of school and communicating with teachers through regular communication throughout the year. Increasing parent communication may also improve parental
involvement with school and their child’s education. It is important for teachers to create a
parental communication plan. A parent questionnaire or survey can be used at the beginning of the year to collect information that can be used to create the plan. A sample questionnaire has been provided at the end of this article. This questionnaire can be used to obtain information about parental preferences for communication to and from school. Their
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preferences along with school mandated communication systems can be considered to create a communication plan for each student. Attempts should be made to obtain all completed questionnaire from all parents. A schedule of weekly communication can then be created and followed in accordance with parent preferences of time and mode of communication. Quarterly, parent surveys can be sent home to check in on opinions and feelings
about communication between home and school. At the end of the year, parents can again
be surveyed on their opinions about the increased communication that occurred throughout
the year. These results can be used to reflect and improve communication plans for the
following year.
Conclusion

Distance learning due to the pandemic has shown many areas in which we need to improve
many aspects of education. Communication, technology, and inequity in access greatly affected how students were educated this spring. As a teacher, lack of consistent and positive lines of communication made it very difficult to get information and options to parents
and students. Creating trust and open communication with parents leads to improved student achievement and attendance. Surveying parents about communication preferences
and comfort levels will give a starting point to create a plan to communicate throughout
the year, especially in the uncertain times of teaching through a pandemic. Additionally,
surveying parents during and after the implementation of the plans to see parents’ reactions
and feelings about improving and increasing communication. Survey results can be used
to improve communication plans throughout the year and in years to come. They may also
be used to develop training for parents and teachers on communication avenues that are
available and effective for all parties.
References
Avvisati, F., Gurgand, M., Guyon, N., & Maruin, E. (2014). Getting parents involved: A
field experiment in deprived schools. Review of Economic Studies, 81(1), 57-83.
doi: 10.1093/restud/rdt027
Bordalba, M., & Bochaca, J.G. (2019). Digital media for family-school communication?
Parents and teachers’ beliefs. Computers and Education, 132, 44-62. https://
doi.org/10.1016/j.compedu.2019.01.006
Gauvreau, A.N., & Sandall, SR. (2019). Using mobile technologies to communicate with
parents and caregivers. Young Exceptional Children, 22 (3), 115-126. doi:
10.1177/10962506530
Goldman, S., & Booker, A. (2009). Making math a definition of the situation: Families as
sites for mathematical practices. Anthropology and Education Quarterly, 40 (4), 369
-387. doi:10.1111/j.1548-1492.2009.01057.x
Houri, A.K., Thayer, A.J., & Cook, C.R. (2019). Targeting parent trust to enhance engagement in a school-home communication system: A double blind experiment of parental wise feedback intervention. School Psychology, 34 (4). 421-432. http://

PCTM Magazine

Fall 2020

dx.doi.org/10.1037/spq0000318
Kraft, M.A., & Dougherty, S.M. (2013). The effect of teacher-family communication on
student engagement: Evidence from a randomized field experiment. Journal of Research on Educational Effectiveness, 6 (3). 199-222. doi:
10.1080/19345747.2012.743636
Kraft, M.A., & Rogers, T. (2015). The underutilized potential of teacher-to-parent communication: Evidence from a field experiment. Economics of Education Review, 47. 4963. http://dx.doi.org/10.1016/j.econedurev.2015.04.001
Laho, N.S. (2019). Enhancing school-home communication through learning management
system adoption: Parent and teacher perceptions and practices. School Community
Journal, 29 (1). 117-142.
Lozancic, A.J., Basta, S., & Serbetar, I. (2019). Teachers’ attitudes towards collaboration
with parents: Development and evaluation of the questionnaire. Journal of Contemporary Educational Studies, 70 (4). 136-150.
Ozmen, F., Akuzum, C., Zincirili, M., & Selcuk, G. (2016). The communication barriers between teachers and parents in primary schools. Eurasian Journal of Educational Research, 66, 26-46. http://dx.doi.org/10.14689/ejer.2016.66.2
Posey-Maddox, L, & Haley-Lock, A. (2020). One size does not fit all: Understanding parent engagement in the contexts of work, family, and public schooling. Urban Education, 55 (5). 671-698. doi: 10.1177/0042085916660348
Strickland-Cohen, M.K., & Kyzar, K.B. (2019). Events that help and hinder family-teacher
communication within SWPBIS: A qualitative analysis. Journal of Positive Behavior
Interventions, 21 (3). 148-158. doi: 10.1177/1098300718813622
Zhang, C., Du, J., Sun, L., & Ding, Y. (2017). Extending face-to-face interactions: Understanding and developing an online teacher and family community. Early Childhood
Education Journal, 46 (3) 331-341. doi: 10.1007/s10643-017-0864-8

Roxanne Adamson has just started her
twelfth year of teaching at Clearfield Elementary in Clearfield, PA. Ms. Adamson
has taught several different grade levels
from first to eighth grade and currently
teaches 5th and 6th grade math. She graduated from Clarion University.

PCTM Magazine

Fall 2020

Sample Parent Survey

Parent Name:______________________

Student Name:________________________

Phone Number:_______________

Email Address: _______________________

Do you have an account on Sapphire?

Yes

No

Do you feel comfortable using Sapphire to communicate with teachers?

Yes

No

How do you prefer to be contacted by your child’s teacher? (Circle all that apply)
Phone call

Text Messaging (Remind)

Email

Sapphire

What time(s) is best to reach you? (Circle all that apply)
Before School

7AM – 9 AM

Morning

9 AM – 11 AM

Lunchtime

11 AM – 1 PM

Afternoon

1PM – 3 PM

After School

3 PM – 5 PM

Evening

5 PM – 7 PM

The amount of communication between my child’s teacher and me is ________.
Too much

Just enough

Too little

The content my child’s teacher contacts me about is important to me.

Yes

No

I feel comfortable contacting my child’s teacher.

Yes

No

I feel comfortable when my child’s teacher contacts me.

Yes

No
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Expanding the Horizons of Mathematics Educators: New Perspectives and Best Practices for Virtual Mathematics Instruction in our Current Landscape
Scott Kelly
Introduction
Online learning, or virtual learning, has been prevalent in the last decade, but has taken
on a much more important role with the onset of Covid-19. Teachers at all levels who
have never had exposure to online instruction were quickly forced to adapt and approach
online learning with any tools they had at their disposal. Although sometimes feeling inadequate, teachers made every effort to maintain as much educational integrity as possible
during this time. Truthfully, even up to this point research has shown that students’ performance and connectedness in online environments are significantly lower than traditional classroom settings (Galyon, Heaton, Best & Williams, 2016). So, the question remains, how do we identify the techniques and strategies that work and do not work in
online classroom environments? With many teachers finding themselves in the same situation this fall, whether through full-time virtual learning environments or some form of
hybrid schedule, it is imperative that best practices for online instruction are found and
presented to educators. According to (Martin, Ritzhaupt, Kumar, & Budhrani, 2019), the
three critical areas of successful online learning consist of course design, assessment and
evaluation, and course facilitation all through the learning process. This article addresses
several issues that need to be taken into consideration when looking at successful online
learning.
Teacher Training
Proper teacher training is necessary in order for educators to take their classrooms from
the traditional setting to an online setting and this training needs to be specific to not only
online instruction but the educators’ content areas (Hewett & Powers, 2007; Martin,
Ritzhaupt, Kumar & Budhrani, 2019; Fish & Wickersham, 2009). Hewett, et al. (2007)
discuss the major gap in training for educators and how many are simply thrown into the
mix without the proper information or training to teach online effectively. It is important
that teachers are trained in new technology as it arises and be willing to learn from the
students at times, as well as to be willing to participate in online training so they can see
what the learning environment looks like as a student. Educators must also be willing to
think outside of their comfort zone and think differently as this new way of thinking will
open the door to success in this medium (Fish & Wickersham, 2009). Some of the major
factors that can impact the effectiveness of training for educators are that proper time for
the training and implementation are given (Martin et al. (2019); Fish & Wickersham,
2009), guidance and administrative and technical support are provided, and that the district provides the equipment and internet access necessary to implement the instruction
(Everett, 2015; Martin et al. 2019). Essentially, the impact that the technology will have
on the efficacy of the online learning will depend on these factors and how well the teachers are able to use the technology as a tool and asset in their instruction (Everett, 2015).
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Course Design
One of the most effective ways to ensure effective online instruction is to use best practices
relating to course design. When interviewing several award-winning online educators, it
was found that a syllabus, clear description of course learning, and objectives were imperative to getting an online course started well. Another critical aspect was to communicate expectations and hold high expectations for all students. Bottom line is that the choices in design made by the educator will have a definitive impact on the desired outcomes for the
course (Martin et al, 2019). It is necessary when designing online courses to understand
how the students’ motivation and engagement influence growth in virtual learning situations
so that they can know how to provide support for the students throughout the course (Kim,
Park, Cozart & Lee, 2015). One thing that is not always thought about but that is crucial to
success in the online classroom is how prepared and able the students are for an online
learning environment. Students must have the technological training they need for the
online setting, as well as potentially training in time management and how to get help if
needed during the course (Spence & Usher, 2007; Galyon, Heaton, Best & Williams, 2015).
Research has shown that improper training for students leads to rates of attrition that can be
over 50% at times (Spence & Usher, 2007). In the high school setting they would not be
dropping out of the course, but certainly could cease to participate in some environments.
Assessment and Evaluation
Effective assessment and evaluation of the students is essential to an effective online learning environment. Educators should provide a variety of types of assessment as this has been
linked to higher student satisfaction in the course, as well as making sure to do formative
assessments frequently that are instructor or peer evaluated to keep up on student progress
(Martin et al. 2019). Some common types of online assessment are quizzes, tests, group
work, discussion forums, and homework assignments (Martin et al. 2019; Everett, 2015). It
has been shown that higher levels of participation by the students lead to better understanding and higher achievement on exams, so participation should be made into a priority in
your online course (Galyon et al, 2015).
Student Engagement
Another key element of successful online learning is engaged students. Students must be
willing to interact with the educator and peers, work together, and peer assess during the
course (Ng, Ting, Lam & Liu, 2019). Student engagement is a pillar of successful online
instruction and considering how prevalent online learning is becoming, this is all the more
critical. This engagement needs to include student with content, student with instructor, and
student with student (Everett, 2015). It has been shown that this factor can account for a
significant variance in overall performance (Galyon et al, 2015). Along these same lines fall
student effort. The level of effort correlates to achievement, so the better effort, the higher
achievement. Therefore, it is critical that educators support their students in putting forth
effort to succeed, which not only helps their achievement in the course but can provide lifelong learning skills they can apply to any are of their life (Kim et al, 2015). Self-regulation
and self-efficacy are also key ingredients to success in online learning. Self-efficacy is dePCTM Magazine
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fined as the belief that students hold about their academic capabilities. These characteristics are very important when working through online courses and it was shown that when
both of these are present, students will gain far more from any course presented in any format (Spence & Usher, 2007). Some other skills required for success in online courses are
being tech competent, having solid social or home support, having effective time management, recognizing personal objectives and goals, and adapting to the course structure
(Galyon et al, 2015). One of the critical things to recognize is that despite all these favorable characteristics, figuring out how to get students engaged is a work in progress and
must be adapted based on what works and what does not in the online environment
(Everett, 2015).
Educator as facilitator
The instructor is the key element in strategically creating an environment of community
with the students in their online classroom. Learner interaction and communication in general are two of the foundational keys to successful online learning environments (Martin et
al, 2019). Building relationships are important in online learning, just like with every other
area of life, as then you can inspire interaction and make students feel welcome in your
virtual classroom. It is also critical to make these healthy relationships that are built on
trust and transparent communication, so that the students feel comfortable working with
you (DeCosta, Palenque, Wakefield, Foy & Walker, 2015). Some of the best ways for educators to accomplish this is through getting to know your students early on in the course,
providing timely feedback, being readily available for help, and having regular interaction
with the students (Martin et al, 2019; Everett, 2015). It is critical to not allow the students
to feel isolated during their experience (Martin et al, 2019), especially with the fact that
unless you are on video conferencing, there is no way to read the non-verbal cues as you
can in a traditional classroom (Tremblay, 2006).
Research shows that students are most satisfied when they have multiple ways to communicate in the course, such as e-mail, phone, video conference, or possibly virtual office
hours (Spence & Usher, 2007). Providing ways for the students to hear you or see you increases the connection, as does providing discussion forums to stimulate interaction. Peer
reviews have also been shown to be effective at building community (Martin et al, 2019;
Everett, 2015). Other things educators should do to make connection are to know up front
that students tend to struggle in the online environment, so they will need to instill confidence and provide encouragement, intervention, and redirection as needed (Spence &
Usher, 2007). Lastly, injecting spontaneity and fun into your online classroom can make a
major difference for the success and camaraderie between educator and students, as this
only bolsters good relationship. With many of these strategies, it is possible to provide an
environment where relevant experiences occur, with high levels of learning present, all
due to the educator’s leadership and direction given when creating social interaction in the
classroom (Decosta et al, 2015).
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Online Learning Communities
One way to foster interactivity and community is to create online learning communities within your virtual classroom (Martin et al, 2019). One way to do this is to create small groups,
possibly 3-6 students, to work together (Ng et al, 2019; Everett, 2015). Within the online
learning environment, this can be done with video conferencing software or with IWOB’s, or
Interactive Whiteboards. Having a common learning area not only fosters community and interaction, but help to distribute mathematical knowledge to each student in the group as they
are all able to work on the screen simultaneously. This is also an excellent way to work with
cooperative learning in problem-based scenarios. In turn, this leads to peer assessment not
only in the group but potentially with other groups in the virtual classroom. Research showed
that when compared to classes that did not use interactive grouping, the interactive group outperformed the other group in all categories (Ng et al, 2019). This leads to other research that
shows the value of active learning, which captures these online learning communities in its
scope. Having the students actively involved in the learning increased understanding of the
mathematical concepts and in all variations of graded assignments (Everett, 2015). These are
good practices in general but are essential when trying to involve your students through a virtual medium.
Virtual classroom platforms
Not to be an afterthought, but in our day and age there are many choices for an online platform to host your virtual classroom. It is critical that you use one of these as students find
more success when courses are formatted in similar ways. These platforms allow you to provide means of communication, documents and resources, quizzes, and gradebooks in some
cases. Regardless of what your district uses, this is an imperative part of facilitating your
online classroom as you can not only address the whole class at the click of a button, but you
can provide feedback and communication with individuals or groups of students easily (Fish
& Wickersham, 2009). As online infrastructure gets more advanced and grows, online classrooms will continue to grow closer to their traditional counterparts, although some things in
traditional classrooms just can’t be replaced (Tremblay, 2006).
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Helping Students to be Motivated to Learn Mathematics in a Pandemic
Ashley Fay and Julie Johnson
Introduction
A common conversation teachers have centers around student motivation and how to get
students to try new things. These are traits many teachers agree that students are sometimes lacking. While some students might not care about their school work or make little
effort to try and understand a concept, in many cases there are other factors that can cause
this lack of motivation. The questions many teachers would like to have answers for are,
“How can I get students to participate?” and “How can I motivate my students?” These
questions are crucial at this time when many of our students are not in physically in front
of us in the classroom but rather we are trying keep them motivated through various
modes of online learning. In this article, we explore different factors that can affect student motivation and engagement. These factors include the role of the teacher, how comfortable students feels in the classroom environment, and self-confidence in their mathematical ability.
The Role of the Teacher
When Nguyen (2016) interviewed college students, many said their motivation to learn
mathematics was diminished in their early years due to prior experiences with teachers
who would yell, be “mean or rude”, or rush them to get through a problem. These negative events that the students encountered lead them to be less motivated when it came to
mathematics. Teachers play a huge part in motivating students to want to do mathematics.
One teacher can ruin or diminish students’ motivation to learn, but another teacher can
pick them back up. According to Nguyen (2016), in order to motivate students to engage
in mathematics, it is necessary for the teacher to make content relevant, have fluency in
the content, and be flexible in teaching strategies and/or approaches. Teachers have to
show students that they are motivated to teach mathematics and in return the students
show motivation to learn mathematics. This is particularly true in this current situation in
which we find ourselves teaching outside of our comfort zone. We were trained to teach
students in face-to-face settings and we feel comfortable using the manipulatives and
tools available to us in our classrooms. Now, however, we are dependent on what we can
do virtually. We need to select activities that can easily be demonstrated to a class of students where half of them might be sitting in front of us and the other half and watching
online.
Linder, Smart, & Cribbs, (2015) also investigated the role of the teacher. Students mentioned that the positive things their teacher did during mathematics instruction were group
pairing, questioning, and discussion. Group pairing, questioning, and discussions are instructional strategies that can continue will teaching in a hybrid model. Even for students
online, it is possible for them to be given opportunities to discuss the topic at hand. This
not only helps them understand the material better by showing that they can communicate, but it also keeps them on task and not get distraction by whatever is going on in their
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online environment. When teachers are actively involved in working to include all, Linder,
Smart, & Cribbs, (2015) found it motivated the students to want to learn mathematics.
Nyman, M., & Sumpter, L. (2019) also express the role of the teacher when it comes to
motivating students to learn. Nyman and Sumpter state that teachers cannot approach students’ motivation in a one-dimensional way. What works for one student may not work for
everyone. Each and every student needs their own kind of push to be motivated. In order to
accomplish this, teachers may have to reevaluate the role of motivation in their mathematics classroom or be considered when teaching on-line. Having a variety of activities available for students to choose from, or a variety of ways they can present the information can
make a huge difference in students’ motivation while learning in the classroom or on-line.
In the current situation, we as teachers need to be willing to accept the various ways in
which students learn and how students might need to submit different products as evidence
of their learning.
Included in the role of the teacher is teaching style. Research shows that when teachers
support student autonomy, students tend to participate more and do better, as compared to
when teachers try to take too much control over student learning (Inayat, 2020). While
many schools are requiring students to participate in synchronous learning, there are opportunities for student to work at their own pace. This allows students to be independent
and to take ownership in their learning.
Zee (2020) reported on how students’ relationships with their teachers in grades K-6 impacted their motivation and achievement. This study showed that having a warm, close
relationship with teachers had a positive impact on both achievement and motivation.
Having that type of positive relationship with an encouraging teacher boosts their selfefficacy and motivation to complete tasks. These students also tend to exhibit more ontask behavior and shower greater academic engagement compared to students who have
conflictual or dependent relationships with their teachers. At this time of when all of our
students are not in front it can be a challenge to maintain that relationship with our students but making an effort can make a difference.
The Classroom Environment
Talan, 2019, studied the effect various classroom models on student engagement. This
study compared a flipped classroom, a blended classroom, and a normal (face-to-face)
classroom. Students in both the flipped classroom and the blended classroom scored higher in both academic achievement and engagement than the students in the normal classroom. Students also were generally satisfied with the flipped classroom. This is particularly true in the flipped classroom model, where students can be encouraged to view material
ahead of time so that they can participate in classroom activities once the class gets together either in the classroom or online.
The use of technology as a learning tool has always played a role in student motivation. In
some cases, it has had a positive impact, but in other it has been less effective. In one
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study Mendini, 2018, reported that students were more engaged in the course that was
taught in a traditional classroom compared to the same course that was taught in a smart
classroom or online. However, the students who were taught in the smart classroom did
view the use of technology more favorably.
Self-Confidence
When looking at self-confidence, we need to explore intrinsic and extrinsic motivation.
According to Nguyen (2016), intrinsic motivation is when you are motivated by the “joy
of learning”, personal satisfaction, and self-gratification from success. Extrinsic motivation on the other hand is being motivated by parent praise, money for good grades, being
“top of the class”, and external rewards. Adamma, Ekwutosim, & Unamba, (2018) states
that intrinsic and extrinsic motivation affects the achievements and goals of the students’
performance. Highly intrinsically motivated students can simultaneously be extrinsic in
terms of future goals, but the intrinsically motivated students persist longer, conquer more
challenges, and demonstrate accomplishments in their academics more than those who are
extrinsically motivated. The extrinsically motivated students focus more on obtaining a
reward and being accepted by peers. Extrinsic motivation can actually diminish students’
intrinsic motivation. If given extrinsic motivation, it needs to be combined with positive
future goals can facilitate their present value and intrinsic motivation.
Weidinger, Steinmayr, & Spinath, (2017) compared math grades and intrinsic motivation
and found that they were weakly associated with each other. They found that negative performance feedback in the form of grades does not necessarily lead to a decrease in intrinsic motivation. Bad grades do not necessarily change the intrinsic motivation of a student,
it doesn’t push them to stop doing math. You can be motivated to do math, even if it isn’t
something you may be good at. If one were to compare math grade with extrinsic motivation, I’d say that there would be an association between the two because many students get
rewards for good grades. So, when they get a bad grade, it would lead them to be more
motivated to get a better grade.
Factors such as race, gender, and socioeconomic status can also affect student motivation.
Research shows female students are typically more environmentally and intrinsically motivated than their male peers, but as grade level increases, all areas of environmental motivation decrease in both genders. Also, students with a higher socioeconomic status are
typically more intrinsically motivated, but less extrinsically motivated (Sentürk, 2019).
Kloosterman, (1988), found that girls actually felt making mistakes in mathematics was an
acceptable part of the learning process. Girls also claimed that they thought about their
failures in mathematics more frequently than did boys. Adamma, Ekwutosim, & Unamba,
(2018) found that there is a gender difference in motivation type and academic performance. There is a gender difference on the variable of extrinsic and intrinsic motivation on
academic performance (females are intrinsically motivated and males are extrinsically motivated). But, Deringöl, (2018) found there to be no significant differences between genders in their sample of extrinsic motivation, demotivation, or intrinsic motivation.
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Conclusion
Students look up to teachers more than anything at the elementary level and their attitude
towards mathematics sets the attitude for their students. Positive feedback and motivation
for students is best and pushes them to feel like “I CAN, instead of I can’t”. Also, having a
classroom environment were the students feel nurtured and safe helps motivate the students
to learn even more. When children feel safe, welcomed, and wanted in a place they have to
be five days a week be it a physical classroom or an online version it can boost their moral
and push them to accomplish great things!
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Call for Nominations for the PCTM Board of Directors
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 early March 2021. The slate of candidates will be approved
at the February 2021 Board meeting. 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 mavery077@gmail.com. Nominations are due by
January 25, 2021. All nominees must be members of PCTM or become members at the
time of their nomination.
There is one opening for each of the following positions on the PCTM Board of Directors:
President-Elect
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 President-Elect 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 four-year period prior to nomination. The President-Elect must maintain
NCTM membership during their term of office. (refer to PCTM Constitution, Article IV,
Section 2-Board of Directors)
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 2Board 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 classroom
teacher, employed by a school, having students in their classroom all day, and with a day to
day interaction with students.
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Those elected to these positions will be invited to attend the May 2, 2020 Board meeting. Expectations of the office include attendance at the four Board meetings held
each fiscal year (one of which is held at the annual conference) and helping with the
PCTM Annual Conference. This position offers the opportunity to be involved more
deeply with the workings of PCTM and the Annual Conference, and a voice to share
ideas, suggestions, and thoughts at Board meetings. People serving in these positions
are encouraged to solicit the thoughts of their colleagues regarding mathematics education/teaching in Pennsylvania and share them with the Board as to how PCTM may
better serve the teachers of Pennsylvania.
Please send nominations or contact Marian Avery with any questions at
mavery077@gmail.com.

Congratulations
Spring 2020 Election Winners
Barb Miller
Treasurer
Denise Eschnemann
Central Regional Representative
Becky Piscitella
Western Regional Representative
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SAVE THE DATE
PCTM 2021
Annual Conference
August 3-5, 2021
Hilton Harrisburg
One North Second Street
Harrisburg, PA 17101

Pre-Conference: Tuesday, August 3, 2021
Two Day Full Conference: Wednesday, August 4th through
Thursday, August 5th
Speaker Proposals open early winter 2020
Registration open early spring 2021
If interested in working on the Conference Committee contact Marian Avery
at mavery077@gmail.com

SUMMER SUN AND MATH FUN IN HARRISBURG
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Call for Manuscripts—Tips for Teaching Online
Due to the COVID-19 pandemic, schools across the state and nation have reverted to
using remote learning. Some schools are using a hybrid model where students some
students are in the classroom whereas others are participating virtually. Students rotate
which days they come to school. For our next issue we are looking for teaching tips for
teaching on-line. Please consider sharing with your colleagues what you have tried and
has worked for you. What are the mathematics activities that you have had success
within the current teaching situations? The pieces can be a full article, or you are free
to submit short classroom ready activities with a brief overview. We place an emphasis
on classroom activities that are aligned to the Pennsylvania Core State Standards and
the NCTM Principles and Standards for School Mathematics.
The deadline for submission is December 15, 2020.
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. Manuscripts 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.
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