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Cynthia E. Taylor, Millersville University of Pennsylvania 
PAMTE President 
 
For the past couple of years, we have seen a decline in 
students entering our programs to become mathematics 
teachers. PAMTE members are well aware of this issue as 
we have seen our preservice programs shrink. At the 
university level, we are urged to attend to retention of our 
students in our programs/university. We have watched 
novice teachers struggle, and sometimes give up, as they 
encounter classrooms that challenge their abilities and their 
vision of what it means to be a teacher of mathematics. 
This past week at the PCTM Conference in Harrisburg, I 
learned that a 20-year teacher plans to quit in January and 
another teacher with nearly 10 years plans to change 
careers in a year—teaching is not for them anymore.  
 
There is little doubt that fewer students are entering the 
teaching profession—specifically mathematics teacher 
education. The question is, what can we do about it? At the 
PAMTE Symposium in May, Janet White and I facilitated 
a group session on Recruitment—What Works? We 
claimed from the beginning that we did not have answers 
to the question posed in the session title, but great 
conversation and ideas came out of that session. Some 
current practices that fellow colleagues shared they 
implement include, but are not limited to:  

• Giving short presentations at local schools to 
excite students about mathematics and presenting 
topics such as the history of zero and cubic 
imaginary numbers (Lock Haven University of 
Pennsylvania);  

• Going into other science, mathematics, and 
engineering courses at the university with a 
notecard to hand to students on the benefits of 
teaching (Penn State Harrisburg);  

 
 
 

 
 
 
 
 
 
 
 
 

 
• Sending classroom teachers an e-mail for their 

students to consider xxx University for Education 
(University of Pittsburgh at Johnstown); and 

• Facilitating a “Best Practices Conference” for K-
12 teachers in mid-June and help to build positive 
experiences for in-service teachers (Penn State 
Behrend). 

 
In addition, there was some brainstorming that also took 
place regarding possible recruitment methods that could be 
employed. They include: 

• Advertising on billboards; 
• Hosting STEM open houses; 
• Having a conversation with PDE about how can 

we (PAMTE) and the state work together to send a 
message about promoting teaching as a profession, 
provide more support for teachers, and get 
teachers involved at PDE; 

• Having a presence on social media such as snap 
chat, twitter, and Facebook—highlighting what 
teacher education graduates are doing after 
graduation and showcasing the “plus” side of 
teaching; 

• Holding conversations with community colleges 
(e.g., HACC) and discussing how we can help 
transition students to our BSE programs; and 

• Petitioning PDE to sponsor a billboard to 
advertise a website for where math teacher 
preparation programs are. 

 
While I don’t have specific solutions or proposals to offer 
regarding what works for recruiting teachers to our 
individual universities, I am convinced that the best ideas 
reside in the minds and collective experiences of PAMTE 
members. Therefore, I encourage you to respond—let me 
know what you do at your university/what your ideas are 
and perhaps what PAMTE should do. Contact me at: 
cynthia.taylor@millersville.edu.  
 

      Summer 2018 

 President’s Message: Addressing the Mathematics Teacher Shortage: 
WHAT CAN WE DO TO RECRUIT FUTURE TEACHERS? 
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Heather Ervin, Bloomsburg University  
 
The 12th Annual PAMTE Symposium was held 
May 16th and 17th, 2018 at Shippensburg 
University.  Thank you to all who participated and 
helped to make the PAMTE conference a success!  
There were many new attendees and 
knowledgeable speakers including Dr. Timothy 
Hendrix (Executive Director of AMTE) and Judd 
Pittman (Special Consultant to the Secretary of 
Education for STEM, PDE).     
 
Conference goers took part in two days of 
collaboration and networking in an effort to 
improve mathematics education at their respective 
schools and beyond.  The Working Group Lunch 
session on Wednesday provided insight into 
participants’ experiences in meeting the needs of 
developmental mathematics students, while the 
Thursday session brought to light the preparation of 
mathematics teachers for equity in mathematics 
education.  Look for summary documents to be 
shared in the Members-Only section of PAMTE’s 
website! 
 
A good time was had by all at the Dinner and 
Celebration at CJ’s American Pub & Grill.  This 
event always provides an opportunity for everyone 
to catch up and enjoy the company of fellow 
mathematics enthusiasts. 
 
Looking forward to seeing everyone again next 
Spring!  

Keynote Speaker, Timothy Hendrix of Meredith College in 
Raleigh, NC, provides information on AMTE’s Standards for 
Preparing Teachers of Mathematics during the plenary session. 

PAMTE’s 12th Annual Symposium 

Tony Mixell, a doctoral student at the University of Delaware, 
speaks about his research on group problem posing of secondary 
mathematics students. 

Janet White, Kate Remillard, Cynthia Taylor and others 
participate in a working lunch group on Preparing Mathematics 
Teachers for Equity in Mathematics Education. 

Lara Dick of Bucknell University presents research on 
professional noticing with technology completed with 
colleagues from across the US, which was awarded the National 
Technology Leadership Initiative (NTLI) fellowship at AMTE. 
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Valerie Long, Indiana University of Pennsylvania 
 
     Mastermind is a fun, enjoyable game of strategy for ages 
8 and older. Players alternate creating secret codes and 
solving them. The Codemaker makes the secret code, then the 
Codebreaker attempts to replicate it using logic, deduction, 
and possibly a stroke of luck (Meirowitz, 1970). Young 
children may find the game challenging. As a result, the 
young student may randomly guess when making judgments 
about the next move, instead of using logic and deduction, a 
valuable 21st century learning skill.  To support young 
children’s development of logic and reasoning skills, this 
article presents a modified version of the Mastermind game.  
     The modified version of the game includes three levels of 
game play: beginner, intermediate and advanced. It is 
recommended to use the beginner level for young students 
and/or beginners. It is recommended that readiness for 
subsequent levels depends on the child’s purposeful attempts 
to crack the code.  
     The materials for the game typically include a de-coding 
board, code and key pegs. The code pegs are large, round-
headed, and multi-colored (6 colors). The key pegs are small, 
flat-headed, and come in two colors, typically black and white 
or red and white.  
     To begin at any level, decide who is the Codemaker and 
the Codebreaker, separate the code from the key pegs, and 
position the game board between the two players so that the 
four shielded holes faces the Codemaker. The goal for the 
Codebreaker is to match the secret code by color and position. 
If this is accomplished in 10 or fewer attempts, the 
Codebreaker wins.  
 
Beginner Level. 
     This level starts with three 
colors and always uses two 
holes to create a secret code. 
Both the Codemaker and 
Codebreaker need to know 
which holes and colors are 
used. At all levels, as the 
players feel comfortable and 
are ready for a challenge, then 
they may add more colors.  
     For the example in Figure 
1, the Codemaker chose one 
red and green peg. The 
Codebreakers made an initial 
guess of one red and yellow. 
The Codemaker responds with 
a white key peg, representing one correct color, but an 
incorrect position. The placement of the key pegs is random 
and does not correspond to a particular code peg. It’s part of 
the challenge for the Codebreakers to figure out which key 
peg corresponds to which code peg. To allow Codebreakers to 

make informed choices for each attempt, they retain all tries 
and responses. In the next attempt, the Codebreakers picked 
two yellows. No key pegs indicate that none of colors are 
correct. On the third row, a green and red peg was selected. 
The two white key pegs mean two correct colors but incorrect 
positions. The final row has one red and one green code pegs. 
The two black key pegs represent two correct colors and 
positions. The Codebreaker wins!  
 
Intermediate Level 
     All components of the 
game are the same for this and 
subsequent levels, except play 
starts with three colors and 
always uses three holes to 
create a secret code. In Figure 
2, players advanced to four 
colors.  
 
Advanced Level 
     This level starts with four 
colors and always uses all 
holes to create a secret code. 
In Figure 3, players advanced 
to 5 colors. When players use 
all six colors with four holes, 
they are playing the original 
Mastermind game.  
 
     Learning through games 
can bring much enjoyment. 
When this type of learning 
also builds critical thinking 
and problem solving skills, 
then a productive disposition 
towards authenticate problem 
solving is possible!  
 
 
References 
 
Meirowitz, M. (1970). Mastermind: It’s the codemaker vs the 
codebreaker. Pawtucket, RI:  Hasbro.  

Figure 2 

Figure 1 

Figure 2 

Figure 3 
 

A Game of Strategy: A modified version of the logic 
game Mastermind 
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This	program	has	led	to	a	
change	in	the	way	I	view	and	
teach	mathematics	in	my	2nd	
grade	classroom.	I	strive	to	
give	my	students	a	more	solid	
understanding	of	numbers	
and	the	‘why’	of	mathematics	
versus	the	‘because	that’s	the	
way	you	do	it’	mathematics	
that	I	was	a	product	of.	

	
--PMI	Participant 

Fran Arbaugh, Andrew Baxter, Andrea McCloskey,  
The Pennsylvania State University 
 
     The Pennsylvania Mathematics Initiative (PMI) is a 
professional development initiative for K-5 teachers that was 
founded at Penn State in 2012 by George Andrews (Evan 
Pugh Professor of Mathematics at Penn State University). 
Since that time, PMI has been directed by Andrew Baxter 
(PSU Eberly College of Science; Department of Mathematics) 
in collaboration with Fran Arbaugh and Andrea McCloskey 
(PSU College of Education; Department of Curriculum & 
Instruction).  James Sellers and Matt Katz (Department of 
Mathematics) and Gwen Lloyd 
(Department of Curriculum & 
Instruction) have also had a role in 
facilitating PMI workshops at 
University Park.  
     The overall aim of the PMI is to 
improve mathematics achievement 
for students in elementary school 
grades in Pennsylvania through 
providing impactful professional 
development that focuses on both 
enhancing teachers’ understandings 
of mathematics and their teaching 
of mathematics. PMI believes that 
fluency and expertise with both 
mathematical content and 
pedagogical practices empowers 
teachers to implement their 
curriculum with confidence and 
take ownership of the lessons they 
implement in the classroom. 
Further, these PMI workshops give 
teachers opportunities to build 
good mathematical practices, 
challenge unproductive mathematical habits, and remind 
themselves what a struggling student feels first-hand. 
 
Workshop Details 
 
     PMI has offered teacher workshops every summer since 
2013, working with more than 225 teachers from over 30 
districts across Pennsylvania.  Participants include both 
classroom teachers as well as faculty who take on leadership 
roles in their school district, such as math coaches and 
curriculum supervisors.  Beyond the annual workshops at the 
University Park (UP), PMI has also offered workshops 
elsewhere in the Commonwealth.  In the summers of 2016 
and 2017 we also ran workshops at the Brandywine and 
Greater Allegheny Penn State campuses, facilitated by PSU 
faculty from those campuses who interned at UP.  In the 
2016-2017 school year we offered one-day workshops at 
Penn State Berks, where we also offered a week-long 
workshop in the summer of 2017.   

     The content of the workshops is split between 
mathematical content knowledge (roughly 70%) and research-
based teaching practices for the mathematical classroom 
(roughly 30%).  The first week-long workshop, titled “Math 
as a Second Language,” addresses numbers and operation 
topics.  We discuss the interplay between place value, 
fractions, decimal fractions, and signed numbers under the 
operations of addition, subtraction, multiplication, and 
division.  Teachers finish the first week with a strengthened 
understanding of “rules” such as why division by a fraction is 
equivalent to multiplying by the reciprocal.  The pedagogy 
discussions during this workshop focus on building 
procedural fluency from conceptual understanding, 

supporting productive struggle, 
and the role of mathematical 
mindsets in teaching and 
learning mathematics.   
     The second week-long 
workshop, titled “Algebraic 
Thinking and Proportional 
Reasoning,” focuses participants 
on making sense of ratios and 
proportions, which they extend 
and connect that content to 
linear relations. We help the 
teachers to connect elementary 
school arithmetic to middle/high 
school algebra topics and stress 
the importance of the teachers’ 
work in elementary mathematics 
for supporting students’ 
algebraic success. The pedagogy 
discussions from the first week 
continue into the second, and 
include special attention to 
supporting basic fact fluency, 
effective questioning techniques, 

planning for instruction, and leadership topics.  
     On a daily basis, teachers engage in doing mathematics 
through engaging in high-level mathematical tasks as 
learners. Instruction follows a You-We-I model, where 
teachers explore a mathematical task, share their methods, 
then facilitators lead a debriefing of that task and formalize 
the mathematics learned.  We believe that modeling effective 
mathematics instruction is an important component of PMI 
and teachers often reference our mathematics instruction 
during activities focused on mathematics teaching practices. 
During the pedagogy-focused activities, teachers work in 
small groups to, for example, discuss readings from 
Principles to Actions: Ensuring Mathematical Success for All 
(NCTM, 2014), analyze student work examples, develop and 
practice questioning techniques, and plan for implementing 
high level mathematical tasks.  
 

The Pennsylvania Mathematics Initiative (PMI): Impactful Mathematics 
Professional Development for PA’s Elementary Teachers 

Continued on next page 
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Workshop Impact 
 
     To create a basis for quantitative assessment, 
participants in both weeks of the workshop are required to 
take a pre-test on the first day and a post-test on the last 
day. We use an assessment designed by the Learning 
Mathematics for Teaching project (University of 
Michigan) to assesses mathematical knowledge for 
teaching (MKT). In the aggregate, and over all workshops 
2013-2017, statistically significant (p<0.05) gains were 
made on this assessment. These measures indicate that 
PMI has a significant positive impact on its participants’ 
knowledge, both from a mathematical content perspective 
and an effective teaching perspective.  
     At the end of the second week, participants are also 
asked to fill out workshop evaluations describing their 
experience. These comments also demonstrate the value of 
the PMI program in providing a deeper understanding of 
mathematical concepts. “I fully expected to learn what I 
didn't remember or learn,” wrote one participant in 2013, 
“but I've learned many new things with greater detail in 
many concepts.” Said another participant in 2014, “I don’t 
think there could have been a better class or course to help 
me prepare for teaching fifth grade math for the first time. 
I now have a better understanding of how to help build the 
students’ math foundations up conceptually, rather than 
just teaching them procedures to memorize. I am going to 
try to implement more meaningful questions in my 
classroom that will help the students to become better 
problem solvers.” 
     As to gaining new views on teaching, one participant in 
2013 wrote, “I learned a lot about math and a lot about 
teaching. I have a new appreciation for how my students 
feel when learning new concepts and feel that I have a 
better understanding to help them work through their 
misunderstandings.” Teachers also left the workshop 
feeling more empowered in implementing meaningful 
mathematics instruction. One 2014 participant noted, “I 
have begun to examine things from a more open 
perspective and have been challenged to think in more 
creative ways. I have also started to view my textbook 
materials, asking myself, ‘How can I adapt this to 
challenge more creative thinking and explanation?’” 
     The summer workshop structure has also been well-
received. A 2013 participant wrote, “We were so focused, 
determined, and engaged that time passed quickly. I looked 
forward to coming back each day.” Even the methods of 
instruction proved valuable, as one 2014 participant noted 
“All  week  all  three of  [the instructors]  modeled how our  

classrooms should be by how [they] worked with us and 
assisted us through math activities – priceless! [They] 
didn’t tell and show, [they] pushed our understanding by 
[their] techniques.” Perhaps the best summary is the 
following: “The overall value of PMI was very high. 
Although applying some of the math concepts was a 
tremendous struggle, I have no regrets about investing two 
weeks of my summer vacation to the workshop.” 
 
Looking Ahead 
 
     We hope to continue to offer PMI for many summers 
into the future, both at Penn State UP and across the 
commonwealth at other PSU campuses. We are currently 
seeking funding from the PA PDE as well as national 
funding agencies. From our perspective as facilitators, PMI 
is a highlight of our work at Penn State and we want to 
continue to support mathematics education at the 
elementary level through this initiative for years to come. 
We hope that PAMTE members can help spread the word 
about this opportunity. You can find more information 
about PMI at: https://sites.psu.edu/pennmathinit/ or contact 
us via email: Fran (efa2@psu.edu), Andrew 
(baxter@math.psu.edu), and Andrea (avm11@psu.edu).  
 
 
 

The Pennsylvania Mathematics Initiative (PMI): Impactful Mathematics 
Professional Development for PA’s Elementary Teachers (cont.) 

Above: Dr. Andrea McCloskey leads a PMI 
session. 
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Thank you for your sponsorship for the STaR program 
 
Dear PAMTE members,  
  
Thank you so much for your generous contribution to support my participation in the AMTE STaR program this 
summer in Park City, Utah. I am a new assistant professor of mathematics education at the University of 
Pittsburgh, and I just completed my first year. I graduated from the Harvard Graduate School of Education last 
year, and I study student and teacher perspectives of Social Justice Mathematics and the longevity of STEM 
teachers of color. I was a high school mathematics teacher in New York City in Title I schools for 10 years 
before going into academia, and I am enjoying my faculty position at Pitt. The STaR program was such a great 
experience to support my research and scholarship goals and how to attend to my service and teaching goals too. 
I was able to form great relationships with the senior scholars and with my cohortmates who attended the 
program. I know that I can reach out to this network throughout my career. Again, thank you for your 
contribution and support of my learning and the learning of others you have supported to participate in the STaR 
program. 
  
Sincerely, 
Kari Kokka 
AssistantProfessor of Mathematics Education 
University of Pittsburgh School of Education 
Department of Instruction and Learning 

 
Save the Date! 

13th Annual PAMTE Symposium 

 
May 15-16, 2019 

Shippensburg University 
 

v Start Thinking About Proposals!  Sessions are 30 minutes or one hour in length; 
presentation or roundtable.    

 
v Special Interest Groups Welcome!  At our 13th Annual Symposium we would like 

to allow time for Special Interest Groups to meet.  If you have an idea for a group 
and/or would like to lead a group, please let the Program Committee know!   

 
Heather Ervin hervin@bloomu.edu 
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Save the Date! 
 

Pre-Service Teacher Day 
Saturday, October 20, 2018 

9:30am-3:30pm 
 
 
 

 
Select one of two locations! 

 
 

Eastern PA: Saint Joseph’s University         Western PA: California University of PA 
           Philadelphia, PA         California, PA

 
 

Sponsored by PCTM and PAMTE 
 

 
o Exchange teaching ideas, experiences, and practices! 

o Network with other pre-service teachers from across the state! 
o Kick start your professional mathematics teaching career! 

 
 
 
 

Featuring: 
• Panel discussion specifically aimed at teaching. 
• Presentations by classroom teachers covering all grade bands (elementary, 

middle, and high). 
• Presentations highlighting: using best practices, teaching successful lessons, 

developing classroom management strategies, creating and implementing rich 
tasks, preparing for student teaching and interviews, and more! 

• Great door prizes! 
 

 
Registration Fee: To be determined 
 
For more information contact: 
Eastern PA: Janine Firmender - janine.firmender@sju.edu OR 610.660.1584 
Western PA: Barbara Hess – Hess@calu.edu OR 724.938.5785 
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CONFERENCE DATES 
 
Oct. 4-6 NCTM Regional Conference 
2018  Hartford, CT 
 
Oct. 20  2nd Preservice Teacher Day 
2018  CA Univ. of PA / St. Joseph’s Univ. 
 
Nov. 3  EPaDel 
2018  West Chester Univ. 
 
Feb. 7-9 AMTE Annual Conference 
2019  Orlando, FL 
 
Apr. 3-6 NCTM Annual Meeting 
2019  San Diego, CA 
 
May 15-16 PAMTE Symposium 
2019  Shippensburg, PA 
 
 
 
 

 
PAMTE OFFICERS AND  
COMMITTEE CHAIRS 

 
 

PRESIDENT                            Cynthia Taylor 
                                       Millersville University  

 
PAST-PRESIDENT    Kate Remillard 

             Saint Francis University 
 

SECRETARY        Lynn Columba  
             Lehigh University  
 

TREASURER                  James Preston 
          Slippery Rock University  

 
MEMBERS                                 Lara Dick 
AT LARGE                            Bucknell University 
 
             Gina Foletta 
                Penn State University 

 
                 Courtney Nagle 
                  Penn State Behrend  
 
MEMBERSHIP  Jane Wilburne 
               Penn State Harrisburg 
 
NEWSLETTER  Sheri Stayton 
         Penn College of Technology 
 
WEBMASTER  James Preston 
           Slippery Rock University 
 

 

 
 
 

Welcome New PAMTE Members! 
 
Faculty 
 

• Rachel Brown, Penn State Abington 
 

• Corinne Schaeffer, Edinboro Univ. 
 

• Denine Simin, Lock Haven Univ. 
 

• Mark Wolfmeyer, Kutztown Univ. 
 

Graduate Students 
 

• Julien Corven, Univ. of Delaware 
 

• Jennifer Hummer, Univ. of Delaware 
 

• Sue Kelley, Temple Univ. 
 

• Matthew Melville, Univ. of Delaware 
 

• Siobahn Suppa, Univ. of Delaware 
 

Visit the PAMTE website at 
www.pamte.org  

PAMTE is now on Facebook 
https://www.facebook.com/groups/PAmatheduc/	

 


