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Communities of Practice 

 The Leadership Team of the California 

Mathematics Project Supporting Teachers 

to Increase Retention visited the ten sites 

in the fourth year of the project to 

interview project directors and site 

participants. This panel discussion will 

focus on key themes based upon the 

questions. 



A sample problem 

A piggy bank contains exactly 100 coins that 

total $5. The coins consist of pennies, dimes 

and half dollars.  How many of the coins are 

pennies? 



The teachers’ approaches 

The problem was introduced to model 

guess-and-check tables to the teachers. 

 

The teachers tried various approaches: 

 

 Trial and error 

 Guess-and-check tables 

 Trying to set up equations 



Guess-and-check, first round 

 

 

Half dollars Dimes Pennies Total value 

0 0 100 $1 

1 0 99 $1.49 

2 0 98 $1.98 

10 0 90 $5.90 

8 2 90 $5.10 

10 10 80 $6.80 

5 15 80 $4.80 

x y 100-x-y 

0.5x+0.1y+ 

0.01(100-x-y) = 

0.49x+0.09y+1 

409.049.05109.049.0  yxyx



Oh no! 

It’s a Diophantine equation! 

Διόφαντος ὁ Ἀλεξανδρεύς 

Diophantus of Alexandria, 3rd century AD 



Setting up equations 

x = number of half dollars 

y = number of dimes 

z = number of pennies 
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Guess-and-check, second round 

 

 x y 49x+9y 

0 50 450 

0 45 405 

0 44 396 

1 40 409 

1 39 400 



How to solve 49x+9y=400? 

Now, let (4-4x)/9=k, which has to be some integer. 
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How to solve 49x+9y=400? 

So k/4=n must be some integer. 
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It is now easy to see that the only value of n that makes 

both x and y positive is n=0. Hence x=1 and y=39. So 

we had one half dollar, 39 dimes, and 60 pennies. 



Interviews with CMP STIR Site 

Directors  
 Participants transitioned from rule-oriented 

teaching to having students come up with 
the rules and making sense of them. 

 Participants transitioned from viewing 
mathematics as a list of procedures to 
something that should make sense and that 
is connected.  

 Some participants credit STIR with keeping 
them in teaching. 

 There are a number of leaders who emerged 
over time, especially at the school sites  



Interviews with CMP STIR Site 

Directors  
 Participants became more able to use technology in 

their classrooms; as they became more proficient 
their comfort level went up. 

 The sense of community has been a major part of 
retention – the feeling that they are not in this alone; 
they feel safe and supported and can share their 
mistakes and weaknesses. The community provides a 
safe place to come and be authentic and be 
supported and know that everyone has moments of 
inadequacy. Providing teachers an opportunity to 
collaborate and commiserate helped to develop a 
community that supported retention. 

 Active support during the academic year is very 
important.  



Interviews with CMP STIR Site 

Directors  
 Professional development must be connected to 

the classroom; teachers need to be mathematics 
content experts but also need to make the 
connection among research, teaching and 
learning. 

 Professional development is not a one-event 
thing; it has to be an ongoing relationship. This is 
expensive.  

 Professional development for new teachers needs 
to be thought about differently than professional 
development for experienced teachers; you need 
to be more adaptive to the teachers needs. 

 



Participants: 

What have you gained during your three years of participation in 

STIR with regard to Mathematics content? 

 

 Masters courses have deepened 

understanding of mathematics. 

 Enjoyed the higher level of mathematics 

as opposed to classroom mathematics. 

 Alternative ways to teach calculus 

 "The additional math content made me a 

better math teacher overall just because 

of the knowledge part." 

 



Participants: 

What have you gained during your three years of participation in 

STIR with regard to Mathematics content? 

 

 For the first time, I understand why the 
constructions work. I also understand more 
about proofs.  

 For the first time ever, I went to primary 
sources for information about mathematics. 
For example, I went directly to conics of 
Apollonius to put together in 3-dimensional 
project in geometry. 

 Why inequalities switch when multiplying by 
a negative number. 

 How to incorporate statistics in the 
classroom.  



Participants: 

What have you gained during your three years of 

participation in STIR with regard to effective teaching 

strategies? 

 
 When the program began, I asked: “How do I teach?” but 

now “How do I lead them to on how to think and solve" 

 I teach to higher cognitive levels. I focus more on learning 

mathematics, not just getting an answer. I am seeing students 

learn.  

 I am more comfortable with encouraging my students to tell 

me, to convince me that they are right. I believe in the 

importance of letting them discover. As a new teacher, I 

thought I had to show the kids. Now I can back up, make the 

students do a little work. I know it takes time for this kind of 

instruction, but it's worth it. I am using some manipulative 

and hands on tools that I might never have used thanks to 

the summer workshops with retired teachers. 



Participants: 

What have you gained during your three years of 

participation in STIR with regard to effective teaching 

strategies? 

 Analyzing level of questioning in textbook and 
revising as necessary to deepen students' level of 
reasoning and response. 

 Breaking questions into several pieces to involve 
more students in responding. 

 Participants' view of mathematics had changed from a 
list of procedures to something that should make 
sense and whose ideas are interconnected.  

 Participants' teaching shifted from being rule oriented 
to having students formulate the rules and make 
sense of them. 

 Participants are more focused more on setting 
students up to discover concepts on their own, thus 
increasing student buy-in.  



Participants: 

How has your teaching practice evolved over the past 3 years 

as a result of your participation in STIR? 

 

 No more yours is not to question why, just invert and 
multipy - teaching is now for understanding 

 "I can now provide more help for my students by 
drawing on my experiences from the courses that 
I have taken - teach as student provides another 
perspective." 

 "I am much more confident without the book.” 

 "I used to be a control freak, and now I know that 
noise doesn't mean things are falling apart.” 

 More technology, e.g., "STIR gave me confidence. 
The first year I didn't use the graphing calculator 
and now I use it regularly." – but some pros and 
cons  



Participants: 

How has your teaching practice evolved over the past 3 years 

as a result of your participation in STIR? 

 

 “Changed the way we test at our site - very little 
multiple choice - more free response -more 
problems with multiple solution strategies - this 
helps us trace students' thinking and we can 
award partial credit to show students what they 
are doing right.” 

 Not stopping at the first person to give a right 
answer  

 "My students now are in groups." Note: One 
teacher admitted to being unsuccessful having 
students work in groups. 

 Has the confidence to allow students to offer 
different explanations 



Participants: 

In what ways has participation in STIR contributed 

to your desire to stay in teaching? 
 

 Collaboration with willing participants 
resulted in a supportive and encouraging 
community that allowed teachers to grow 
without fear of failure. 

 Taking students to a deeper level of 
understanding created an excitement that 
motivates participants to remain in the 
classroom. 

◦ "Because of STIR, I have that excitement at the 
beginning of every year.” 

 Motivation to become a better teacher 

 



Participants: 

In what ways has participation in STIR contributed 

to your desire to stay in teaching? 

 Participants found that when they 
developed a deeper understating of 
mathematics, planning and teaching both 
improved. 

◦ “Turning point when I was finally confident in 
my teaching ability. First and second year I 
could lose my confidence. Now I stand back 
confident that I can let students struggle to 
learn.” 

 Participants valued the opportunity to 
“think about how I teach.” 

 



Participants: 

What recommendations would you make to other new 

mathematics teachers that would (a) increase their effectiveness 

with students and (b) increase their desire to stay in teaching? 

 

 Get to know the students  

 Care about the students  

 Focus on student learning  

 Be flexible and willing to try different 

strategies.  What works today may not 

work tomorrow. 

 Get to know other math teachers and 

collaborate with them, even if it means 

going outside of your school or district. 
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Moderator  

• Harris Shultz, Professor Emeritus of Mathematics, California State 
University, Fullerton, hshultz@fullerton.edu 

 

Panelists 

• Imre Tuba, Mathematics Professor, San Diego State University Imperial 
Valley Campus, ituba@mail.sdsu.edu 

• Edna Murphy, CMP STIR Leadership Team, edna.murphy@verizon.net 

• Al Mendle, Lecturer/Supervisor of Teacher Education, University of 
California, Davis, ammendle@ucdavis.edu 

 

 

 


