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President’s Message
Kelly Brent

It is 2020 and NCTM is celebrating 100 years of being in existence. The NCTM Centennial
Annual Meeting & Exposition Celebrating 100 Years – Looking Back and Moving Forward is
being held in Chicago April 1 – 4 to highlight this occasion. This sparked my curiosity. What
were teachers doing 100 years ago which prompted them to decide to form this organization?
Well, it seems that in the late 1800’s, early 1900’s there was growing dissatisfaction in the
arithmetic being taught and a revolt against the idea of mathematics as a subject worthy of
study ensued. Surveys were given to businesses and citizens to determine the type of math
they considered to be important in daily life. They found that smaller numbers and basic operations were used regularly and therefore the more complicated, rigorous practices should be
eliminated from the curriculum. It was this devaluation of the study of mathematics which led
to the founding of the National Council of Teachers of Mathematics (NCTM) in 1920. After
WWII, the government became interested in mathematics education and NCTM was there
making recommendations geared toward achieving "functional competence" in mathematics
for able students. After Sputnik 1 the public began to recognize the intrinsic values of mathematics. Therefore, NCTM and its state affiliates, including PCTM, added how to best teach
mathematics, not just what mathematics is taught, to its domain.
So that is the short version of the results of my research that the 100 th anniversary of NCTM
ignited. As we celebrate our professional organization, I hope you feel a sense of pride in belonging to PCTM. Perhaps a New Year’s resolution for all of us is to consider being a more
active member. Whether that means submitting articles to this magazine, presenting at our
summer conference, running for a position on the board, or simply emailing the board with
some ideas or issues that you feel should be discussed. Being part of this organization has
been instrumental in my decisions and my growth as a mathematics teacher and supervisor.
Sharing ideas about teaching with Pennsylvania mathematics educators has influenced my
practices in so many positive ways.
Enjoy the articles enclosed and I hope to see you in July
at the PCTM conference where we can share ideas on
teaching mathematics, in which the founders of NCTM
so believed.
Kelly Brent
PCTM President
brentk@carlisleschools.org
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Welcome from the Editors

Debbie Gochenaur and Edel Reilly

Dear Readers:
Technology is essential in teaching and learning mathematics; it influences the mathematics
that is taught and enhances students’ learning.
The Technology Principle, NCTM 2000
Welcome to this issue where the focus is teaching mathematics with technology. Back in 2000
NCTM talked about the role of technology and its importance in the teaching and learning of mathematics. NCTM also stated then that the effective use of technology is depends on the teacher and that
technology should not replace the teacher; what you read here will support that idea. Technology has
changed quite a bit since NCTM published the Technology Principle and has become more accessible in schools across the nation with nationwide grant programs helping to build the infrastructure.
Nowadays many schools issue a student with their own Chrome Book or Ipad to use not only in
school but to take home as well. Even if students are not allowed take them home, schools have class
sets available for students to use throughout the day in many of their classrooms. There are many advantages to using technology in the mathematics classroom; these benefits include connecting with
students’ different learning styles; encouraging more interaction and collaboration among teachers
and students; and providing for more immediate feedback.
In this issue, several teachers share their uses of technology and provide resources for those of you
who would like to try to integrate more technology into your classroom. Nici Thomas describes how
she uses Nearpod in her math classroom to get around the fact that she does not have a projector or
smartboard in her classroom. Like all of the technology tools presented in this issue, Nearpod is free
but a more deluxe version is available if your school is willing to paid for a subscription. Robert
Sekerak shares his tips and strategies for using GeoGebra, a free application for geometry, algebra,
statistics, and calculus. Paul Battaglia describes three apps that allow for immediate feedback in
classroom as well as how he uses QR codes when his students are collaborating. John Chrispell describes a game he has created to teach students about maximization and minimization using tradeoffs. Finally Lara Dick reports on research she has been doing with colleagues on the value of such
sites as Teachers-Pay-Teachers and Pinterest, including how to determine whether a chosen activity
includes rich tasks and encourages deep thinking.
We do hope that you find something valuable in this issue that you can try in your classroom. If
there is something you use and you would like to share with the PCTM family, feel free to send it to
us at the email address given below. Also note that our spring 2020 issue will address Differentiated
Instruction so please send us what you do and we 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

PCTM Magazine

~Edel
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Pre-Service Teacher Day at Penn State Behrend
Patrick Kelly
The Mathematics Education Department at Penn State Behrend was pleased to host the
Western PA Pre-Service Teacher Day on Saturday, October 19th, 2019. This annual experience is presented by the Pennsylvania Council of Teachers of Mathematics and the Pennsylvania Association of Mathematics Teacher Educators. The Math Ed Department at
Behrend would also like to acknowledge Larson Texts and Big Ideas Learning for their
generous sponsorship of this year’s event.
Approximately 50 pre-service teachers in attendance were welcomed by both Dr. Ralph
Ford, Chancellor of Penn State Behrend, and Kelly Brent, president of PCTM. Following
the words of welcome, the day kicked off with an engaging presentation by keynote
speaker Bob Shields, educational consultant with PaTTAN Pittsburgh. Three breakout periods during the day allowed attendees to select from 16 different, focused presentations
offered by local K-16 educators. Nineteen of the pre-service teachers presented during
the interactive poster session, during which each presenter answered questions and received feedback from others in attendance. The day also featured a panel session, where
audience members had the opportunity to hear from three new in-service teachers and one
current student teacher. It was a great day of learning and networking for everyone in attendance!

Attendees at Pre-Service Teacher Day-West
Looking forward to the next Pre-Service Teacher Day in Pittsburgh in October 2020!
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Call for Manuscripts-Differentiated Instruction

MATH EDUCATION CONFERENCE
SPONSORED BY PSMATYC AND LHMA

Saturday March 28, 2020

20/20 Vision: A Focus on the Future of Mathematics Education

LOCATION: Pennsylvania Highlands Community College
Richland Campus, Johnstown PA 15904
KEYNOTE SPEAKER: Dr. Rose Mary Zbiek

More information will be available at:
https://sites.google.com/richlandsd.com/vision2020/home
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Who:

PK-12 classroom teachers

When: Saturday, March 28th 2020
8:30 AM — 2:30 PM
Where PaTTAN East — Malvern, PA

Keynote Speakers
Dan Kaufman

Marian Avery
Lara Dick
Karise Mace
Kelly Brent

REGISTER TODAY: pctmpd20.eventbrite.com

PCTM Magazine

Winter 2020

Pre-Service Teacher Day at West Chester University
Kim Johnson
Pre-Service Teacher Day – East was held at West Chester University on October
23, 2019. There were over 80 students in attendance. Dr. Kathleen McAneny
gave the key-note address on Standards for Mathematical Practices in Action.
We had 9 breakout sessions that included topics such as DESMOS Polygraph,
Think Like an Egyptian, Purposeful Discourse, Teaching for Engagement, Using
Mistakes to identify misconceptions, and many more. We had a panel on first
year and student teaching, where tips and tricks were shared for those preparing
for the next step in their journey. A productive day was enjoyed by all who attended.
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A High School Math Teacher’s Experience with Nearpod: Interactive Slideshows
Nici Thomas
If you are looking for an easy way to bring technology into the classroom, Nearpod is a userfriendly and free way to do so. In this article, I will give a brief overview on Nearpod, how I
have implemented it into my classroom, explain some of my favorite features, and detail
some of the pros and cons I have experienced by using it.
An Overview
Any teacher can quickly join Nearpod by going to their website (https://nearpod.com/ ) and
signing up with an email. There are three levels to choose from: ranging from Silver (Free) to
Platinum ($349/year). There is also a district option for multiple teacher use. I have only used
the free version and it has done everything I have needed for my classroom. The paid versions include more types of assessments, greater storage, and access to self-paced lessons for
students. This is great for teachers who want to track data through Nearpod for each of their
students.
To get started, you can create an entire slideshow on the Nearpod website, or use one of their
pre-created lessons. I create my own slideshows in Google Slides and then transfer them over
to Nearpod. The website offers instructions on how to do this.
When you are ready to present a lesson to the class, you simply give them a code. They can
enter the lesson via computer, tablet, or cellphone. They do not have to create an account,
they simply enter the code and their name. Using the free version, the teacher controls the
pace of the lesson and what is sent to the student’s device. So students cannot stay on a slide
or move onto a different slide unless the teacher changes slides. While the lesson is in session, the teacher can see students’ responses live or via the post-session reports.
The website is incredibly easy to navigate and use. In addition, they have live chat support,
so getting started in pretty hassle free.
How I use Nearpod
There is not easy access to a projector or smartboard in my classroom. However, we do have
a set of Chromebooks. I originally learned about Nearpod in college, and decided to try it out
with one of my Geometry classes. It allows me to present guided notes to the students, get
them involved, and get instant results on their learning without the benefit of a projector or
smartboard.
The idea is that you, as the teacher, do not have to project anything on your own board. It is
entirely on the students’ devices. So, I did not write anything on a board. This required that I
complete the notes beforehand, scan them to my computer and then put that in my slide. On
the next page are a few examples of how I put completed guided notes in my slideshows.
However, you can use Nearpod for many things other than presenting notes. You could use if
for review, to aide in an activity, and many other options.
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Favorite Features
In addition to using Nearpod to deliver guided notes, this technology allows quick assessment
tools that can be embedded into lessons. One type is a quiz. This can be a simple check for
the teacher and students. Below is an example of a fast check I did during one of my lessons
using the quiz feature. Note that if the students click on the photo, it becomes full size.
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If you want to give the students a chance to give a more detailed answer, you can add an
open-ended question. All of the responses will get sent to the teacher’s screen. Then, you
can choose which ones you want to share with the class. Or, you can add a bulletin board
where the students will see everyone’s responses. These can aide in group discussions and
exploration and are a great way to hear from every student.
Another feature I use frequently is Draw It. This allows students to draw whatever you ask.
You can also add a background so students can add to or label diagrams. Below is a Draw It
I have to my geometry class.

Figure 3: Using the Draw It Feature
There are more assessment tools that you can explore through Nearpod, and additional ones
if you have a paid membership.
Advantages and Disadvantages
From my experience using Nearpod, I have found there are features I really like, but things
I wish would be better. To start, I love the assessment tools mentioned above. I think it’s a
great way to keep students involved that are hesitant to raise their hand and participate. In
addition, if you do not have a projector but do not want to write out everything on the
board, this tool saves time and helps the students follow along. I also just think it’s a fun
way to incorporate technology if it’s available.
However, when I had all 28 of my students on the Chromebooks, the site was incredibly
slow and crashed multiple times. This might be because of my school’s WIFI and not the
site’s problem. Nonetheless, it made the first day of using Nearpod quite stressful. The next
day, I had two people share a Chromebook which made the problem go away. This is not a
great solution if you want to get data from each individual student. Another issue is that if
you choose to use the free version, therefore students do not make accounts, the data
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disappears once you exit the lesson. This would be solved if you have a paid membership with more features. Hopefully this is something your school district might be willing to invest in for you.
Overall, I love Nearpod. I think it is a really cool website and has many awesome features. I think there are so many ways to incorporate it into the classroom and is very user-friendly. Hopefully this article helps you decide if this technology can help your
classroom.

Nici Thomas is a secondary mathematics teacher from Erie, PA. Nici has a Bachelor of
Science in Education Degree from Penn State Behrend in Erie.

Editors Note: In addition to providing assistance to users on their website, Nearpod also has a blog that can be found at https://nearpod.com/blog/10-tips-for-using-nearpod-in
-your-math-class/ that provides tips on using Nearpod in your math classroom.
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Tech Tips to Enhance the Feedback Loop
by Paul Battaglia

How can teachers maximize the effectiveness of a lesson from start to finish? How can
teachers create lessons that leave an imprint long after students have left the classroom? I
have spent so many hours pondering these questions, mainly because my only goal each
time I prepare a lesson is to leave my students with an enduring understanding of mathematics, and the ways mathematics can be used in many areas of our daily life. The simple
answer I come back to is this: all teachers must seek ways to enhance the feedback loop
for students. This is best done by incorporating meaningful technology at meaningful
times.
The trick for the teacher is not to be overwhelmed. We are no different than our students
in that we are surrounded by more information and resources than ever before. If we try
to keep up with the latest buzz words in education, we’ll just keep spinning our wheels.
I’d like to explore some technology tools that I have had tremendous success with across
various courses and varying levels of students. Keep one thing in mind. Each time I use
one of these tools, it is only after deliberate, thoughtful consideration of two criteria:
Will this tool provide a deeper learning opportunity for the students?
Can this tool provide feedback to me and my students after its use?
Timely feedback is a teaching strategy that researchers Robert Marzano and John Hattie
have said greatly correlates to teacher effectiveness. Let’s focus on the ways technology
can aid the teacher in providing valuable feedback to the students.
The Flipped Classroom – A Modern Approach
Years ago, “the flipped classroom” was a catchy buzz phrase. The general consensus was
that we needed less lecture in our schools and more student-centered opportunity. Many
people took that to mean talk less - in real time. So, teachers would just make short video
lessons and instruct their students to watch these as homework, and then when the students came to class, there was an opportunity for questions, deeper discussion, and even
more practice, if necessary. Sounds good, right? I plead guilty here as well. I found a potential problem with this model though. If the video stands on its own, then the teacher is
just replacing the method of consumption. Instead of seeing the teacher live, the student
is simply listening and watching on their own time. Without an attempt to gauge student
engagement or understanding as the video is being watched, this method can prove futile.
Enter EdPuzzle. Enter Kahoot. Enter Delta Math. Today’s flipped classroom has the ability to be dynamic, particularly because the method of dissemination in which a teacher
provides content is not simply restricted to videos! Let me explain how I use each of
these as a part of my overall classroom strategy.
Traditionally, I would ask my students to complete an exit ticket at the end of a lesson so
I could gain an understanding of which students grasped the lesson, and which students
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needed supplemental instruction. These were pretty quick to score and provided timely
feedback to the student. Recently, I have used Delta Math https://www.deltamath.com/ to
automate this process . One can set up a free account rather easily and then peruse the content, which stretches from middle school math to AP Calculus. I can set the topic and the
number of questions I require a student to get right for full credit, so I can focus on mastery
and not simply a numerical grade. Additionally, this website has a vast question bank so students are unlikely to see the same question again, thus eliminating “false positives”. One
can also alter the time allotment as well. I want my students to work towards mastery, so
these types of assessments can be retaken, with the emphasis on learning the skill, not just
an attempt to improve one’s grade. For a deeper overview, check out this video.
For a less invasive, yet still valuable assessment, I often use Kahoot (https://kahoot.com/ ).
Kahoot provides a competitive, game-like atmosphere where students can compete individually or as part of a team. The teacher creates questions with multiple answer choices, and
then places a time limit on each question. This time can vary and one can even supplement
the question with an image, if necessary. Recently, Kahoot created a formative assessment
template which guides the teacher in the creation of their game. This can be a great way to
begin class, end class, or even shake things up and create some excitement in the middle of
a longer block. Imagine how much more effective a lesson could be if a teacher was able to
see instant results from a Kahoot and could then alter instruction on the spot!
For me, the excitement comes in being able to provide real-time feedback for both the student and the teacher. This is where Edpuzzle (https://edpuzzle.com/ )is invaluable. Why is
that? Glad you asked! Once again – it’s free! I mentioned the use of video instruction earlier, but Edpuzzle takes it to another level. First, you’ll upload a video. This can be something
dynamic you’ve created, or it can be as simple as using a helpful video you found online.
Perhaps your colleague is a video expert and has already prepared something great on the
topic you are covering. Maybe there is a TED Talk that your class just has to watch! Next,
you can add questions at specific time stamps. You can decide if the student can skip the
question, or better yet, if you will prevent them from moving on until they answer the question you posed. Wait, it gets better! Edpuzzle provides you with out-of-this-world analytics.
You can see which students are watching, which are stopping midway through, and every
student’s response to your questions. You’ll get class analytics as well, so you can determine which questions seemed to be trouble spots. Imagine walking into class the next time
you meet, armed with this arsenal of information. Think about how this could guide your
instructional methods. Did I mention you can add your own voice narration into the video as
well? I actually posted a quick video to my social media sites on how to use Edpuzzle and
you can check it out here.
A point that should not get lost here is that these kinds of tools allow for self-paced learning.
Most students today are overextended. Their time is as much a premium as is yours. In fact,
the feedback I get from my students is overwhelmingly positive, simply because of the flexibility these resources provide. My students can complete something on Delta Math or Edpuzzle on the bus to a game, or in the car on their way to a college visit.
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Along these same lines, I have begun incorporating QR codes with much more regularity.
I use them in my textbook, on my note sheets, in homework, all to serve one purpose: to
bring content directly to my student, instead of requiring them to go to five different places to get it. Whether I want them to complete a Desmos activity or watch a quick video,
I’ll place a code in their note sheet. I can even link them to homework solutions using a
QR code. One of the more effective uses of QR codes can be within jigsaw groups. What
are jigsaw groups? Again, great question! Jigsaw groups are a method of collaborative instruction that allows students to work in “expert groups”. For instance, suppose we are
getting ready to work on methods of factoring. I may create three groups: difference of
two squares (A), quadratic functions with “a” equal to 1 (B), and quadratic functions with
“a” equal to any value other than 1 (C). I will create groups of three students, with a member of each subgroup, A, B, and C grouped together. My first instruction is for students to
assemble into these A-B-C groups. Once they have “met” each other, each student will
begin watching an instructional video on their specific topic. Once they have finished,
they will practice their specific skill. Then, all the A students will meet to discuss what
they learned. The same goes for the B and C students. Finally, students will return to their
original A-B-C groups, and they will take turns teaching each other what they learned.
Students are engaged because they are either teaching a new skill or learning a new skill,
so attention deficit is rarely an issue. When asked for feedback on this method, my students have indicated that they feel they learn the concept better because they have to “talk
it out” with each other. The downside that I hear the most comes when a larger group of
students struggles to understand their material, making it difficult to communicate once
the groups blend back together. The teacher should consider three key elements when implementing jigsaw groups. First, allow time to come together as a class so you can answer
a broad array of questions. Second, be prepared to reteach parts of each skill. Finally, and
perhaps most important, while struggle can be good, if one is not careful about the topic,
struggle can quickly turn into chaos. If you feel a particular topic would be a bit too difficult to learn using this method, I would steer clear. Sample work on the next page.
Source Reference:
https://www.evidencebasedteaching.org.au/robert-marzano-vs-john-hattie/
Paul Battaglia teaches at Brentwood Academy in Nashville,
TN. Paul earned B.S. in Actuarial Science from Penn State University and his teaching certificate in NJ. Paul has over two decades of classroom experience. He has taught nearly every high
school math class and his primary passions include AP Calculus
and Precalculus. Working with Ron Larson, Paul has coauthored three textbooks: Precalculus with Limits, Precalculus
with Limits: A Graphing Approach, and Calculus for AP, the
latter receiving the “Most Promising New Textbook” award
from the Textbook and Academic Authors Association. Paul
has also authored The Lessons They Taught Me, which he
penned after tragedy struck his AP Calculus classroom, creating
a seismic shift in his teaching philosophy. Paul travels across
the country consulting with teachers, administrators, and students. www.bebetterteachbetter.com
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Promote Discussion!
www.padlet.com
Create a free account. Get three
free ‘padlets’. Give your class a
discussion question (the sample
shown here asked, “What does it
mean to be a successful calculus
student?” ) and ask groups to put
their responses on the padlet.
Once everyone has posted, use
the responses to guide the whole
class discussion. There are multiple features for personalizing
your padlet, including holding
posts for ‘approval’ so that students cannot see other responses
until the full class discussion.
Check it out.
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Pennsylvania Council of Teachers
of Mathematics Scholarship
New Attendee to the 2020 PCTM Conference
Three Scholarships to be awarded, one each
for the Western, Central, and Eastern part of Pennsylvania.
Criteria to Apply:
•

Applicant must be a Pennsylvania K-12 classroom teacher

•

Applicant has never attended a PCTM Conference before, new attendee

•

Applicant must submit a statement briefly describing why they want to attend a PCTM Conference (1 page maximum, typed, and attached to this application form)

•

Applicant must complete the form, including their building Principal’s signature, and send, no later than March
21, 2020 to: Jo Kinsey, 313 Colonial Drive, Exton, PA 19341 or scan the completed form and essay and email to
Jo Kinsey at jkinsey@dasd.org

Conference Scholarship includes:
Conference Registration Fee (Conference dates: July 22-24, 2020, PaTTAN Harrisburg, 6340 Flank Drive, Harrisburg, PA 17112)
Two nights lodging (July 22nd & 23rd, 2020; arrangements will be made by PCTM Conference Committee; Best
Western Premier the Central Hotel, 800 East Park Drive, Harrisburg, PA 17111)
Awardees will need to make their own travel arrangements for the conference. Travel expenses, i.e. mileage and
tolls, are the responsibility of the attendee. Awardees will register for the conference with a special code provided to
them. (Conference Information and Registration: pctm.org)
Fill out the form with the appropriate information. Please print clearly.
Name________________________________________

Phone Number___________________
(Home/Cell)

Home Address_______________________________________
City ________________________, Pa. Zip.____________
Email ___________________________________

PCTM Member? Yes / No
Intermediate Unit: IU #________

School_______________________________ County___________________________
School Address___________________________________________________________
If awarded this scholarship this teacher may attend the conference:
________________________________________
Signature of Building Principal
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Interactive Applets: Tips and Strategies to Design a Student-Centered Learning
Experience Using GeoGebra
by Robert Sekerak
There are many online applets out there which allow students to investigate and discover a
broad range of mathematical concepts. These applets offer the educator a dynamic approach with which to engage students in constructing their own understanding of mathematics through a student-centered learning experience. One such applet, GeoGebra, is no
exception, and the nice thing - it’s completely free.
As an experienced educator, I have witnessed the power of student-centered discovery
learning and its superiority over traditional “chalk and talk” methods, although those methods have their place too. I am absolutely excited by the potential of dynamic, interactive
tools like GeoGebra that offer students the ability to make sense of mathematics through
real-time manipulative hands-on learning experiences. By moving objects around, dragging points and lines, students get to witness and investigate many instances of a single
concept, something that isn’t possible using traditional worksheets. To give you a clear picture of the dynamic nature of GeoGebra, I have designed a basic applet that allows students
to use a slider to vary the coefficients of the quadratic, linear and constant terms of a quadratic function and investigate how those changes affect the graph (see Figure 1). You can
experience the parabola activity here. I am also excited to share with you some of my suggestions and tips on how you can take full advantage of this technology in your own classroom and utilize it so your students can master any mathematical concept.

-

Figure 1. Using sliders to change the values of a, b and c, in y = ax2 + bx + c and how
those changes affect the graph.
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Throughout this article, I will be referencing GeoGebra exclusively, but I believe these suggestions and tips can be extended to include many different interactive platforms, enhancing
your ability to create more effective student-centered learning opportunities. If you are not
familiar with GeoGebra, this article will provide an introduction that lightly brushes the surface of its vast potential as a learning tool. If you are interested in learning how to use GeoGebra in your classroom, I have provided several links at the end that will help get you started. To illustrate the design of interactive materials, I will be making reference to a simple
sample activity that allows students to discover the properties of a rhombus. I highly recommend that you view the activity and experience the applet yourself, especially if you are less
familiar with GeoGebra.

You can access the activity by following the link to GeoGebra Activities (see Figure 2).
Once you open the link, the activity itself contains a link to the GeoGebra applet. I have also
included several other activities that are essentially classroom-ready. Feel free to customize
and use any of these materials as your own.

Figure 2: GeoGebra applet for the properties of a rhombus.
How do we design activities that allow students to use an interactive applet like GeoGebra to
independently investigate a mathematical concept? The first step is obvious. If you have little to no experience with the applet, take some time to familiarize yourself with GeoGebra.
You certainly don’t have to be an expert to get started, but you will want to be familiar with
at least some of the basic features. As you gain more experience through use, you will naturally get better. Don’t forget about the possibility of outside help. Search YouTube, watch a
video tailored to learning the basics, take a short professional development course, visit the
GeoGebra website for more information, or ask a colleague who may have a bit more expertise than you. As mentioned, if you are considering using GeoGebra in your classroom, I
have provided several helpful links at the end, including a link to GeoGebra’s Youtube chanPCTM Magazine
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nel where you can find many simple tutorials that are very useful for anyone looking to learn
the program.
Once you are somewhat familiar with the platform you’ll be using to teach your students,
you will need to identify the specific topic or topics you want your students to explore and
learn. Again, in the included sample activity we will be addressing the properties of a rhombus.
Identify clear learning objectives. Remember, there is power in clarity. In relation to the
topic you are having your students investigate, what specific concepts do you want them to
learn and master? Make a list of the properties of a rhombus that students will learn about
and state them as a series of learning objectives just as you would if you were writing a lesson plan.
The student will be able to recognize that the four sides of a rhombus are congruent.
The student will be able to discover that sides opposite one another are parallel.
The student will be able to determine that the vertex angles opposite one another are
congruent.
And so on.
Once you have outlined the learning objectives, you will either need to find a specific GeoGebra applet that will allow your students to meet those objectives or you may need to create your own customized applet. Once again, you don’t have to be an expert in order to create your own applet. Rely on outside help if necessary. Just the experience of creating your
own applet will definitely serve you in the future. In reference to our sample, you can find a
quick video on constructing an interactive rhombus by clicking the link: GeoGebra Rhombus Construction.
Once you have the actual applet, you will want to spend some time playing around with it
yourself. As you engage with the applet, think about the specific ways in which your students will be using it. During this process, you may want to have paper and pencil handy as
you begin to develop ideas concerning instructions and the types of questions you will be
asking your students. Sometimes ideas flow so rapidly that getting them down on paper is
simply too slow. I personally prefer to quickly capture my thoughts using a voice recorder.
I can simultaneously engage with the applet and speak my thoughts as they occur. I believe
most phones come equipped with such apps. Later on I can easily go back and transcribe
my ideas. I also like to use notecards. I can easily rearrange ideas into a specific sequence
at a later time by simply moving the cards around.
Once you have a firm grasp on the mechanics of the applet, you will now need to write a sequence of instructions which guide your students through the learning process. For many
this is the most challenging task, yet it is the most critical for the student. The success of the
activity depends on it. Please refer to the rhombus activity that I have included. Take a few
minutes and go through the activity step-by-step, noting the sequencing and clarity of instructions. As the teacher, the most important thing to remember is that you are the conductor of the orchestra. Just as a conductor acts as a guide to the orchestra or choir they conduct, keeping them in time and together via a specific sequence of physical gestures, as the
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teacher, your role is to effectively guide your students through the process of constructing
meaning and understanding of the concepts being taught. This is achieved through proper sequencing of detailed instructions. If the conductor presents out of sequence, the entire orchestra will follow, completely ruining the piece. This is why sequencing ultimately determines
whether or not students meet the learning objectives.
As you create the instructions for the activity, you will want to keep the learning objectives
handy. The idea will be to address each learning objective one-by-one in turn. For the sample
activity, the first objective is that students recognize that all four sides of a rhombus are congruent. If you haven’t already, access the sample rhombus applet and click on, hold and drag
point A. As you can see for yourself, as students manipulate the rhombus, side measures, angle
measures, lengths of diagonals, etc. are all changing at once. This is where the magic happens
with dynamic interactive applets. Students can witness literally hundreds of instances of a
rhombus within seconds (see Figure 3). Therefore, if you want students to notice something in
particular, in this case the measures of the four sides and how they relate to one another, then
in your instructions, you will need to focus student attention on that specific task. Be as specific as possible and give as much detail as necessary, identifying the sides by name. Instruct
students to explicitly focus on the measure of the sides and how those measures relate to one
another. Since the goal is to have students manipulate the rhombus, changing its size and orientation while observing how the lengths of the sides are related to one another as those
lengths change, you will need to explicitly instruct students, providing the steps to accomplish
this task. Detail is very important. Instruct students to use their mouse by clicking, holding
and dragging on the specific points, either A, B or C, in order to change the size and orientation of the rhombus while simultaneously observing the measures of the sides in relation to one
another.

Figure 3. The figure depicts just two
instances of a rhombus. The applet allows students to witness hundreds of
instances of a rhombus as they drag the
different vertices.
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As you continue to work on the content and layout of your activity, keep in mind that the topic
or concept being addressed is probably something entirely new to students. It is therefore imperative that you hold that mindset as you continue to add instructions to the activity. Working
through each step of the process from a student perspective can help you identify items you
may need to add or perhaps remove from the activity as development progresses and as you
later refine. Remember the goal is to virtually take students by the hand and lead them through
an experience that is tailored to ensure they meet the learning objectives.
After students have completed their investigation, it is now time to implement the second critical ingredient in the design process – effective questioning. You will want to ask good questions that require students to think about the things which they have observed. “What happens
to the lengths of the sides as you drag points A, B and C around? “In each instance, how are
the measures of the sides related?” “Based on your observations, how do the measures of the
sides compare to one another as you changed the size and orientation of the rhombus?” “In
your own words, describe what happened to the measures of the sides in relation to one another as you changed the size, orientation and apparent shape of the rhombus.” Ideally, you will
want to include questions that address all levels of Bloom’s Taxonomy. For example, ask students to make generalizations in reference to the things observed. Ask students to make conjectures and draw conclusions. “The diagonals of a rhombus divide the rhombus into four different triangles. Since the diagonals are perpendicular to one another, they meet at right angles. What does this say about the four triangles formed by the diagonals?” Students may later be required to draw upon their knowledge of right triangles to solve problems that are extensions of observed relationships (see the challenge question in the sample). Be sure to ask plenty of open-ended questions that require students to explain and/or describe their thinking.
•
•

•
•
•

When you click on, hold and drag point A in various directions, what happens to the angles
formed by the intersection of the diagonals?
How is the measure of CAB related to the measures of CAE and BAE ? What does
this tell you about AD ?
As you move point A, in your own words, describe how the figures are different and how
they are similar.
Do the relationships you have discovered between sides, angles, diagonals, etc. still remain
the same?
Can you move point A, B or C and find an instance when opposite pairs of vertex angles are
not congruent?

The ability to communicate mathematical understanding to others is a very important skill
whose development relies upon the provision of ample opportunities in which to practice. Remember, challenging students with questions which cause them to think and productively
struggle with a concept oftentimes gives birth to a much richer, deeper understanding.
Once you have created the activity, always go back and run through the activity again, step-bystep, keeping a student perspective. Revise as necessary. You may actually wish to engage in
this process several times before presenting the activity to your students. At this time, you may
want to consider the overall length of the activity. Is the activity potentially too long for students to complete within an appropriate timeframe? You may need to consider breaking the
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activity down into more than one part. It’s also a good idea to group instructions and questions
that pertain to each of the learning objectives in separate sections. Too many steps and questions cluttered together on a page may serve to overwhelm students rather than promote learning. My advice is to break the activity down into manageable “chunks” with the focus of each
“chunk” being the development of a single idea or concept. This can be easily achieved
through the use of section headings. Another way to achieve this is through the use of a subactivity embedded within the main activity. In the sample activity, I used a crossword puzzle
as a means of helping students to not only develop key vocabulary, but also to serve the purpose of breaking the tasks down into more manageable chunks. The point being, you can always exercise creativity when designing the activity.
Finally, once students have engaged in the activity, always take some time to reflect on the effectiveness of the lesson. Be sure to ask yourself good questions. How did students respond to
the activity? Did most students meet the learning objectives? If not, were the instructions too
vague? Were the questions asked too difficult or perhaps misleading? If I were to use this activity again, what would I change? What wouldn’t I change? What can I learn from this experience that I can use in the future as I design other activities for my students? Make any necessary notes and changes in the activity, especially if you plan on using it again in the future.
You can certainly use a paper-based activity/worksheet like those provided in the sample, or
you can also create dynamic worksheets in GeoGebra (see Figure 4). These worksheets are
generally a lot like the paper-based samples, only better, allowing you to include instructions
and questions pertaining to multiple applets all within one worksheet. You can also add media,
such as images, video, embedded pdf files, and web links to the worksheet, and ask different
types of questions including multiple choice items that allow the student to receive immediate
feedback in reference to his or her response. These features add to your potential to create an
even more effective and engaging electronic learning environment for your students.

Figure 4: GeoGebra’s dynamic worksheet
option allows the user to add multiple GeoGebra applets, media such as images and
video, web links, and various types of questions, such as multiple choice.
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I have created a sample worksheet that allows students to investigate the relationship between the changes in an object’s dimensions and its area. Take a few moments to check it
out. GeoGebra Dynamic Worksheet
If you are ready to add the dynamic, interactive power of GeoGebra to your classroom, as
promised, I have provided a series of links and resources below to help you get started. It
is my sincere hope that you find these suggestions and tips useful in producing high quality
student-centered activities to use within your classroom and most importantly, enable your
students to master the concepts.
GeoGebra Website: https://www.geogebra.org/

Quick Start Guide: https://wiki.geogebra.org/uploads/1/1d/GeoGebraQuickstart-en-40.pdf
GeoGebra Youtube Channel: https://www.youtube.com/user/GeoGebraChannel/videos
GeoGebra User Manual: https://wiki.geogebra.org/GeoGebra-en-Manual.pdf
GeoGebra Wiki: https://wiki.geogebra.org/en/Manual

Robert Sekerak completed his undergraduate studies at the University of Pittsburgh at Johnstown and subsequently
taught high school mathematics for six
years at the Blacklick Valley School District in Nanty Glo, Pennsylvania. He is
currently pursuing a master’s degree in
mathematics education at Indiana University of Pennsylvania.

Editor’s Note: If you want to start by using pre-made GeoGebra applets, go to
www.geogebra.org/materials. You can search by subject to find one that fits your needs.
Remember, though, to follow Robert’s advice—the activities need to have clear learning
activities and student instructions that guide the users through the activity!
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What do we know about online elementary education mathematics resources?
by Lara Dick
The last few years, I have seen an increase in the number of my preservice teachers and
local practicing teachers turning to websites like Teachers Pay Teachers (TpT) and Pinterest when searching for elementary mathematics lesson ideas. Many schools no longer
have set mathematics curricula and even when they do, we know teachers supplement
with activities found online. However, there has not been much investigation into the
quality of these resources. To study this relatively new phenomena, I worked with two
undergraduate students and a colleague at James Madison University.
Our investigation
As a part of our research, we analyzed the top 500 free elementary mathematics activities
from TpT and Pinterest for their level of cognitive demand using Smith and Stein’s 1998
Task Analysis Guide (TAG) which outlines four levels of cognitive demand that are described in Table 1. (See next page.)
The results were strikingly similar for activities found on TpT and Pinterest. While we
found less than 1% could be categorized as the highest level of cognitive demand, there
were just less than 40% that were categorized at the next highest level, procedures with
connections (Smith & Stein, 1998) (See Figure 1)

Figure 1: Level of cognitive demand for top 500 free activities found on TpT and
Pinterest
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Table 1: Smith & Stein (1998) Task Analysis Guide with exemplars from our study
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We were interested in digging deeper into the data, so we analyzed the relationships between the activities’ levels of cognitive demand, intended grade levels, and mathematics
topics. While we found no differences between the cognitive demand and grade level; we
found statistically significant differences for mathematics topic. Figure 2 shows a breakdown by common core topic domain. Using a chi-squared test for comparison, we found
greater than expected geometry tasks were considered memorization while greater than expected numbers and operations in base ten were considered procedures with connections.

Figure 2. Level of cognitive demand by CCSSM topic domain
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While coding, we noticed many activities had images that had nothing to do with the
mathematical topic. Thus, we adapted Brändström's (2005) coding scheme and coded four
picture types: decorative, functional, both decorative and functional, and no picture. Functional pictures were necessary to solve the task and thus served a specific purpose. Figure
3 shows the breakdown by picture type. When considering the cognitive demand based on
picture type, we found a significant difference. There was a relationship between decorative pictures and lower level-demand activities; the opposite of this was also true; functional pictures correlated with higher level-demand activities.

Figure 3. Level of cognitive demand by picture type

What do these results tell us as mathematics teachers?
Given these results, we believe it is important that mathematics teachers become critical
consumers of elementary mathematics activities found online. We encourage teachers to
work together to
1. Discuss the use of elementary mathematics activities found on online sites that do not
include a built-in peer review process (e.g. Google, Pinterest, TpT). We do not advocate an “abstinence only” policy, but we want teachers to think carefully about the cognitive demand of the resources they choose for their classroom.
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2. Perhaps consider joining organizations that offer resources that go through a peerreview process such as NCTM.
3. Try to ensure a mix of levels of cognitive demand will best support their students. This
research shows that is may be best to avoid “cute” activities and instead choose those
that have functional pictures.
4. Be aware of the differences level of demand based on CCSSM topic strand (e.g. search
carefully for geometry materials).
5. Learn how to adapt materials to increase the cognitive demand and also how to maintain a high level of cognitive demand when implementing a lesson. If you are interested in this, we are leading a workshop at the Centennial NCTM meeting in Chicago this
April. We would love to see you there!
References
Brändström, A. (2005). Differentiated tasks in mathematics textbooks an analysis of the
levels of difficulty. Dissertation, 1–97.
Smith, M. & Stein, M. K. (1998). Selecting and creating mathematical tasks: From research to practice. Mathematics Teaching in the Middle School, 3(5): 344–50.
Note: This article builds upon work previously shared in the Association of Mathematics
Teacher Educators (AMTE) Tech Talk Blog. The research was completed by my former
students, Emily Shapiro and Tabitha Wismer, Dr. Amanda Sawyer from James Madison
University, and myself.

Lara Dick is an assistant professor in the mathematics
department at Bucknell University.
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In Memorium-Tom Short

It is with deepest sympathy that the PCTM family mourns the loss of Dr. Tom Short.
All of us involved in PCTM and the Pennsylvania Statistics Poster Competition express
our sincere condolences to his family and friends on the unexpected passing of Dr. Tom
Short in December of 2018. Tom was a statistics professor most recently at West Chester
University, and served previously at John Carroll University and Indiana University of
Pennsylvania. While at IUP, he created the successful statistics poster competition in the
state in 1997, and it continues today. Tom continued as the coordinator for a total of 12
years.
Tom served as co-editor for this magazine from 2004-2008 along with Janet Walker. Tom
was truly dedicated to his work on the magazine. Working as editors involved trips to attend the PCTM Board Meetings in Harrisburg. He had a great sense of humor and loved
April Fool’s Day jokes. Tom was a great lover of Dairy Queen Blizzards. He kept track of
the various DQ’s that he had visited, and his goal was to visit as many Dairy Queens as he
could. In 2006, Tom and Janet were awarded the Outstanding Contributions to PCTM
Award for work on the magazine.
Any of us who knew him remember his commitment to statistics and his closing of any
message with "Statistically yours."
Janet M. Walker, Professor of Mathematics
Indiana University of Pennsylvania
Peter Skoner, Associate Provost
Professor of Engineering
Saint Francis University
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Competing Objectives: A Mathematical Game

Introduction
I’ve been thinking about competing objectives from an agricultural perspective for some
time now (Fowler et al., 2105, 2016). In the agricultural case, lots of water is required for
optimal crop growth. However, it may not be in the best interest of the farmer, or the
farmer’s community to draw the total amount of water desired from an aquifer. In
coastal regions drawing the water has not only monetary costs associated with it, but
their is also a risk of pulling salt into the ground water supply. A third player in the agriculture problem involves farmers attempting to meet consumer demand for their product. Thus,
in this situation. There is a lot going on in the agricultural situation, and
mathematical modeling of the full agricultural problem is involved.
Looking beyond the agricultural example we can start to see that trade-offs are ubiquitous.
Examples are seen in the foods we eat (calories vs. taste), the options on appliances or
goods purchased while shopping (features vs. cost), or time management (tasks done vs.
total time available). In each case at least two, and often times more, distinct facets of
an objective compete for value in the experience. Some people would enjoy dinner
more if they could have desert; however, calorie consumption is an issue. You could get
more storage or a better camera on your new phone; but, the cost would exceed a fixed
budget. We often run out of time adding fine details on projects with deadlines (piped icing edges on holiday cookies or a batch of birthday cupcakes, or nuanced descriptions for
papers we are writing). I’ll admit the last example may be over the top, but I’m sure the
reader understands the idea. Compromises and trade-offs are made when objectives
compete. Our interest here is to allow two people to explore the mathematical concept
of competing objectives, using a straightforward two player game.
Game Basics
Our game is simple, and explores some elementary mathematical skills at its core allowing it to be used at many different student skill levels. To start, lets consider the opposing
objectives of maximization and minimization. Next give the players the same work space
(for our game this will be a square grid of cells), and the same playing tokens (the counting numbers up to half the number of cells in the grid). The first player’s goal will be to
maximize a small set of numbers, the second player has the objective of minimizing a
similar sized set of numbers. For a specific example lets work on a 4 × 4 grid. Then the
two players will take turns placing the integers 1 to 8 on the cells in the grid. Note the
grid could be larger, but it needs to have an even number of cells in each direction. The 4
× 4 grid works well to illustrate all concepts and the numbers are all small and easy to
work with. Each player is placing their values with a different objective in mind. The column player wants to maximize the sum of any one column in the grid. The row player
competes to minimize the sum of any one of the rows. Once all values are placed the win-
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ner is determined by looking at the best individual sum for any single row or column in
the grid. Figure 1 shows a typical first move for the column player in the game.

As the game progresses each player exhausts their set of tokens working to meet their
personal objective. In the course of play trade-offs to meeting their personal goal are taken in
order to keep their opponent from achieving their mission. Figure 2 shows the game progress
until the end of the Row Player’s second turn.

Figure 3 shows the game progressing to its conclusion. Note that the completed game on
the right hand side in the figure has markings in the lower right of each cell showing the
order in which the values were played.
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Once all tokens are placed we can address the idea of who played their tokes in a more optimal fashion than their opponent.
Scoring
What is the best possible outcome for each of the players? When looking to minimize a
row in the grid the best possible outcome would be
Optimal Row : 1, 1, 2, 2
yielding a sum of 6. For the column player the best possible outcome would be to have a
single column containing

Optimal Column : 7, 7, 8, 8
yielding a sum of 30. To compare the players, we look to see how close to optimal each
player did with respect to optimal for their chosen strategy. Thus,
(minimum row sum) − 6 = Row Player’s Score
30 − (maximum column sum) =

Column Player’s Score

and the game’s winner can be determined.
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Once the game is complete the winner is determined by considering the minimum of the
row summations, and the maximum of the column summations:

and

In the example game the column player scored:
Column Player: 30 − 22 = 8.
The row player’s score is computed by taking
Row Player:14 − 6 = 8.
Here each player was 8 away from optimal play with regard to their given objective, and
we declare the game a tie. The results of a tied game are now too surprising. The illustrating game was the result of a friend and myself playing a quick game, and in the times that
I have played this game more often that not a tie was achieved.
Classroom Use

There are many possible ways to bring this simple mathematical game into a classroom
setting and it could be used at many different grade levels. I implemented this game as an
activity for participants in a middle school mathematics summer camp. There were 20 students in the camp, and within a one hour time frame we able to explain the game and create and play a bracketed tournament to see who would be the overall winner.
To make the game more interesting or take longer, extended play to larger square grids. If
you want students to practice using fractions play the game on the regular 4 4 square grid,
but use the rational set of numbers

as the playing tokens.
To play this game at an elementary level, I would use playing cards as the tokens. Dealing
each player a red or black cards (Ace = 1, 2, . . . , 8). Then when the game was being
played the players could physically lay down their number onto a 4 × 4 grid. Using cards
in this manner gives the players a nice way to keep track of played tokens. Once the game
was played the row and column sums could be tangibly counted using the ”dots” on each
card.
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Slowing down the game’s presentation, you could spend more time on mathematical concepts explored within the game. Looking beyond the basic competing objectives these include: the idea of optimal, finding the maximum or minimum of a set of numbers, and
practicing basic addition skills. Logical arguments can be explored if you have the students
try and figure out how to compare how well they did without explaining the scoring system.

References
K.R. Fowler, C. Ostrove, M.D. Parno, J.C. Chrispell, M.W. Farthing, and E.W. Jenkins
(2015), A Decision Making Framework with MODFLOW-FMP2 via Optimization: Determining Trade-off s in Crop Selection, Environmental Modeling and Software, 69: 280-291.
K.R. Fowler, E.W. Jenkins, M. Parno, J.C. Chrispell, A. Rivas, and R.T. Hanson (2016),
De- velopment and Use of Mathematical Models and Software Frameworks for Integrated
Analy- sis of Agricultural Systems and Associated Water Use Impacts, Agriculture and
Food, 1 (2): 208- 226.
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research includes work on numerical analysis of computational methods
for viscoelastic fluids. He also has research interests in immersed structure and fluid interactions. Some of his current work has looked at stochastic optimization and its applications to competing objective problems in agriculture.
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Call for Speaker Proposals!
Submission deadline: Jan. 24th 2020

To submit proposals: click here
The Pennsylvania Council of Teachers of Mathematics annual
conference will be held on July 23 and 24 at
PaTTAN in Harrisburg, PA.
Please consider submitting a proposal.
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Affiliate Reports
Laurel Highlands Mathematics Alliance (LHMA)
Nina Girard
LHMA and PSMATYC will be hosting a combined conference in Spring 2020 for K-14
mathematics educators. The conference’s theme is: “20/20 Vision: A focus on the future of
Mathematics Education” and will be held on March 28 from 9:00am-3:00pm at Penn Highlands Community College in Johnstown, PA.

Northeastern Pennsylvania Council of Teachers of Mathematics (NPCTM)
Christine Weigand
NPCTM held their fall meeting in Scranton on October 24th 1999.Other announcements: the
$750 Blair Caboot Memorial Scholarship is now open for students to apply and plans are being made for the middle level math contest in May at Johnson College. Dr. Catherine Richmond-Cullen from the University of Scranton gave a presentation on Neuroscience in the
Mathematics Classroom. NPCTM is always looking for presenters if
anyone is interested or can make a recommendation.
The next meeting is in April 2020 in Scranton
Additional organization information can be found at www.npctm.org
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Pennsylvania Association of Mathematics Teacher Educators (PAMTE)
Valerie Long
PAMTE’s 14th Annual Symposium will be held May 13-14, 2020 at Shippensburg
University.
The 3rd Annual Pre-Service Teacher Day was held on Saturday, October 19, 2019 at two
different locations statewide. Penn State Behrend hosted the conference on the west side of
the state and West Chester University was the host for the east side.
PAMTE is on Facebook! Our page is used to share information relevant to the mathematics
education community. Check us out at https://www.facebook.com/groups/PAmatheduc/
PAMTE membership is open to all those interested in promoting and improving the
education of pre-service and in-service teachers of mathematics across the Commonwealth
of Pennsylvania. Our recently updated website now includes online membership registration.
Visit http://www.pamte.org/
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CALL FOR NOMINATIONS FOR 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, 2020 to June 30, 2022. The election will take place in
early March 2020. The slate of candidates will be approved at the February 1, 2020 Board meeting. Please
self-nominate or nominate a colleague (with their permission). Also, please submit a brief bio and a headshot photo, of the candidate, with the nomination to Marian Avery at mavery077@gmail.com. Nominations
are due by January 17, 2020. 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:
Treasurer 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 Treasurer 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 classroom teacher, employed by a school, having students in their classroom all day, and with a day to day interaction with students.
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 contact me with any questions at mavery077@gmail.com.
We look forward to your enthusiastic participation in this year’s election.
Sincerely,
Marian E. Avery, Chair
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Call for Manuscripts—Differentiated Instruction
The effective teaching and learning of mathematics occurs through modifying your teaching to meet students where they are and getting them to where they need to be. What are
the benefits of differentiated instruction? What are the effective ways of using differentiated instruction? We would like to include in the Spring 2020 Issue of the PCTM Magazine
ways our readers have used differentiated instruction to make sure all students are participating to the best of their abilities. 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 April 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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