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Mathematical Practices Explored at 

October Dine and Discuss  

Current and prospective mathematics 

teachers gathered at the Holiday Inn in 

Concord for the annual fall Dine and Dis-

cuss.  During the keynote presentation enti-

tled òBringing the Mathematical Practices 

to Life in Our Classrooms,ó Kim Knighton, 

mathematics teacher at Profile High School, 

engaged the audience in determining the 

number of squares with vertices on a given 

lattice.  Kim demonstrated and noted how 

teachers can put the Common Core Mathe-

matical Practices into action.   

After a delicious pork and pasta dinner, 

participants chose  between three breakout 

sessions, each geared to a particular grade range.  NHTM Elementary 

Representative Stephanie Wheeler and Jess Jacques, Mathematics Spe-

cialist for the Merrimack Valley School District, led elementary school 

teachers in activities that demonstrated how rich mathematical tasks 

help bring the 8 mathematical practices to life in their classrooms.   Led 

by Annie Wallace, NCTM Representative for NHTM, Middle grades 

teachers worked together on problems, examining features that make a 

task worthwhile and ways to ensure access and challenge for all students.  

See òMiddle Levels Breakout Explores Rich Tasksó inside this edition.  

Michelle Fox, NHTM Secondary Representative, led High School teachers 

in a task which involved not only solving a problem about shadows, but 

critiquing partial òstudentó solutions to the problem.  Participants appre-

ciated the value of critiquing and understanding multiple approaches and 

how this activity met most of the CCSSM mathematical practices.  

The NHTM Board was pleased that a large number of pre -service 

teachers attended, but would like to increase participation by early - and 

mid -career teachers.  Suggestions for professional development events 

that would increase this groupõs participation are welcome. 

Kim Knighton speaks at the NHTM Dine 

and Discuss.  



Artõs Attic:  

The Fields Medal  

PAGE 2 MATHESIS VOLUME 47,  ISSUE 2

By Art Johnson  

Did you read the recent article about the 

Fields Medal? You know, the mathematical 

analog to the Nobel Prize. The Fields Medal is 

awarded every four years to four mathemati-

cians. Usually the announcement of awardees 

is a footnote in world news, but not this year. 

This year one of the winners is a woman, a 

milestone the New York times noted on the 

front page.  

The first woman 

Fields Medal award-

ee is Iranian mathe-

matician Maryam 

Mirzakhani.  Mir-

zakhani was born in 

Iran in 1977 and ed-

ucated most ly in I ra-

nian schools, culminating in a Ph.D. from Har-

vard in 2004. She was an outstanding mathe-

matician as a teenager, wining gold medals in 

both the 1994 and 1995 Mathematical Olympi-

ads. She finished with a perfect score in the 

1995 Olympiad. She received the Fields Medal 

for òher outstanding contributions to the dy-

namics and geometry of Reimann surfaces and 

their moduli spaces.ó (For a more detailed ex-

planation of this topic, feel free to contact Kel-

lie Gabriel.)  

In her comments about the award, Dr. Mir-

zakhani said òThis a great honor. I will be hap-

py if it encourages young female scientists and 

mathematicians. All researchers in mathemat-

ics will tell you that there is no difference be-

tween the math done by a woman or a man.ó 

Dr. Mirzakhaniõs award begs the question 

why there is no Nobel Prize in mathematics. 

The Nobel Prize was endowed by Alfred Nobel 

on his death in 1896. Nobel had become 

wealthy from his invention of dynamite, but its 

military uses plagued him, and the Nobel Prize 

was his attempt to generate a positive message 

amongst all the destruction he knew his dyna-

mite would bring. All well and good, but why 

didnõt Nobel endow a 

mathematics prize?  

There is a persistent 

account of a rivalry 

between Nobel and 

Swedish mathemati-

cian Gosta Mittag -

Leffler, due to some 

alleged improprieties 

between Mittag -Leffler and Nobelõs wife. Many 

consider this to be no more than a scandalous 

myth, but others see it as a reasonable expla-

nation for Nobelõs omitting mathematics from 

his award categories.  

Shortly after World War I Canadian mathe-

matician John Charles Fields created the 

Fields Medal to fill the void. He intended to not 

only honor past accomplishments of awardees, 

but also to encourage further achievements, 

resulting in the tradition of awarding the 

Fields Medal to only mathematicians under 40.   

To those of you under 40, best you get going 

if you hope to win a Fields Medal. To those over 

40é 

 

Why did the Fields Medal make 

headlines this year?   
 

Is there a Nobel Prize for mathe-

matics? 



By Cecile Carlton  

New Hampshire Teachers of Mathematics is 

proud to be the organization that works to serve 

our teachers as they work daily to teach our stu-

dents and ensure that they are learning high 

quality mathematics. We have continuous chal-

lenges facing the mathematics education com-

munity and opportunities for systemic improve-

ment that include mathematics teaching and 

learning.  Our challenges center around the 

standards we should identify within our dis-

tricts, communicating that standards are not a 

curriculum and that standards do not teach; 

teachers teach.  The opportunities include the 

resources that are being made available to 

teachers and communities of learners with 

shared goals identifying effective teaching, citing 

the research, enacting and reflecting upon prac-

tices that support the teaching and learning of 

mathematics.   

Our role is to help keep you connected and 

networked to worthwhile resources.  NHTM con-

tinues to offer resources through Professional 

Development opportunities and resource updates 

on our web site www.nhmathteachers.org . Our 

most valuable resources are the people who vol-

unteer and serve on our Executive Board and 

various committees.  Our grade level representa-

tives are available as a resource for teachers ð 

read on in this issue of Mathesis and throughout 

the year for ideas and suggestions. If you have 

questions and need another contact, feel free to 

connect with your grade level representative: for 

the elementary level, contact Stephanie Wheeler 

(stwheeler@mvsdpride.org ); at the middle level, 

Katrina Hall ( katrinaleighhall@gmail.com ); sec-

ondary level, Michelle Fox ( m_fox@sau58.org) 

and post-secondary level, Rich Andrusiak 

(randrusiak@ccsnh.edu  ).  The regional structure 

is an additional effort to connect and support 

teachers within a region via a communication 

network and provide increased opportunities for 

professional development.  The state of New 

Hampshire has been geographically divided into 

6 regions. A map of those regions along with the 

name of the regional representatives can be 

found on our website under the ôResourcesõ tab 

in the menu. We can also use additional repre-

sentatives ð if you are willing to help out, please 

contact Judy Curran Buck 

(jcurranbuck@aim.com ). 

To stay informed about whatõs happening 

within mathematics education in our state, re-

gionally, and nationally, join the listserv.  If 

youõre not a member, go to 

http://toto.plymouth.edu/mailman/listinfo/nhmat

hed to sign up.  

On October 29 th  we held our Dine & Discuss 

at the Holiday Inn in Concord New Hampshire. 

We our indebted to Rich Andrusiak for organiz-

ing and promoting the event that focused on 

òBringing Mathematical Practices to Life in Our 

Classroomsó.  We must also thank Gretchen 

Scruton and Kellie Gabriel who took care of reg-

istrations. Many thanks to our breakout session 

facilitators Stephanie Wheeler, Jessica Jacques, 

Annie Wallace, and Michelle Fox ð each shared 

insights and activities of mathematical practices.  

And of course we must also recognize the in-

formative presentation of our keynote speaker, 

Kim Knighton, our own NHTM member who has 

also done comparable sessions for NCTMõs sum-

mer institutes. We are very fortunate to have 

(Continued on page 4) 

Presidentõs Message: 

NHTM ñWorking for you  
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Presidentõs Message:  Become Involved, Network 

local talent within our membership who are will-

ing to share their expertise.  

That is what our organization is about ð 

identifying leadership capabilities, encouraging 

skilled teachers to share their expertise and net-

work with other teachers ð with the intent of 

strengthening mathematics education across the 

state. Have you considered serving on the 

NHTM Board ? An interest in mathematics edu-

cation is the only pre -requisite.  This year we are 

seeking those who are willing to serve as Treas-

urer, Elementary Representative, NCTM Repre-

sentative or President -Elect.  Contact Greg Su-

perchi ( gsuperchi@yahoo.com) for more infor-

mation.  

Since NCTM is having its annual meeting in 

April 2015 in Boston MA, NHTM will not hold 

an all day conference this spring.  In its place on 

March 25, 2015  (save the date) we will be hold-

ing a Dinner Meeting. Our plans include an 

event similar to a Dine and Discuss, where we 

will have a keynote speaker, recognize our 

awardees and hold the required General Meeting 

for our membership. In order to recognize out-

standing educators we need to have you nomi-

nate individuals.  Our web page describes each of 

the Awards, contains nomination information, 

and lists past recipients.  If you know of a de-

serving educator, check out the requirements 

and send in the information soon:  deadline dates 

include December 15 th  for Prevost  and Evans 

nominations  and January 1 st  for the Balo-

menos nomination .  Take some time to check 

it out on nhmathteachers.org under the ôNewsõ 

page (http://www.nhmathteachers.org/page -

1712364).  While on that page also consider nom-

inat ing (or  self nominate) a New Hampshire edu-

(Continued from page 3) cator for the 7-12 grade mathematics and science 

(including computer science) teachers for the 

Presidential Awards for Excellence in 

Mathematics and Science Teaching 

(PAEMST). Details are on our website.   

NHTM continues to work for you ð letõs re-

view some of the services we offer:  

¶ Nhmathteachers.org ð website (NHTM can 

also be found on Twitter and Facebook)  

¶ Executive Board Leadership: Kindergarten 

through Post -Secondary levels 

¶ Regional Structures to extend intimate pro-

fessional development within regions across the 

state  

¶ The NH Mathematics Education listserv  

http://toto.plymouth.edu/mailman/listinfo/nhmat

hed for keeping members informed of up -to-date 

activities and resources  

¶ Teacher Recognitions (Fernand J. Prevost 

and Richard C. Evans teaching awards, Richard 

Balomenos service award, PAEMST, 25 -Year 

Membership recognition, and Honorary Lifetime 

Members.)  

In addition, NHTM offers recognitions and op-

portunities for students:  

¶ Annual State Mathematics Contest  

¶ Scholarships for High School Seniors and 

College Students  

¶ Certificates for Student Recognition for 

Achievement in mathematics  

On behalf of the NHTM Board, best wishes 

for the holiday season and for 2015! NHTM is 

dedicated to working for you and with you, so 

you can make a difference in your classrooms 

and in the lives of your students! If you have any 

further suggestions for us to improve our work 

with you, please contact me at 

Cecile.carlton@comcast.net.  

mailto:gsuperchi@yahoo.com
http://www.nhmathteachers.org/page-1712364
http://www.nhmathteachers.org/page-1712364
http://toto.plymouth.edu/mailman/listinfo/nhmathed
http://toto.plymouth.edu/mailman/listinfo/nhmathed
mailto:Cecile.carlton@comcast.net
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Secondary Representative 

Discussing NCTMõs Principles to Actions  

By Michelle Fox  

At the annual Dine and Discuss Mini -Conference on Wednesday, October 29 th , I had the pleasure of speaking 

to 30+ high school and post -secondary school mathematics teachers in my breakout session.  A primary focus of 

my talk was to provide an overview of some of the new Mathematical Teaching Practices outlined in the NCTMõs 

Principles to Actions:  Ensuring Mathematical Success for All .   

The eight Mathematics Teaching Practices outlined in Principles to Actions  are described as òhigh lever-

ageó and òresearch informedó instructional practices.  Collectively, these practices are meant to provide a frame-

work for strengthening the teaching and learning of mathematics.  The Mathematics Teaching Practices are:  

Establish mathematics goals to focus learning.  

Implement tasks that improve reasoning and problem solving.  

Use and connect mathematical representations.  

Facilitate meaningful mathematical discourse.  

Pose purposeful questions.  

Build procedural fluency from conceptual understanding.  

Support productive struggle in learning mathematics.  

Elicit and use evidence of student thinking.  

Principles to Actions: Ensuring Mathematical Success for All. 2014.  Reston, VA: NCTM.  

These Mathematics Teaching Practices can also be found (with detailed explanations) at www.nctm.org/

principlestoactions , on the Principles to Actions Overview PowerPoint.   

Two of these Teaching Practices really stood out to me:  Supporting productive struggle in learning mathe-

matics and pose purposeful questions.  In the 16 years I have been teaching mathematics at both the college and 

high school levels, I have found that productive struggle is the key to learning for most students.  Students who 

struggle through problems, having to persevere and push past any obstacles that might come their way also feel 

a great sense of pride when done with a particular problem, even if they donõt get the òrightó answer.  I found the 

following on the Overview PowerPoint in regards to productive struggle:  òEffective teaching of mathematics con-

sistently provides students, individually and collectively, with opportunities and supports to engage in produc-

tive struggle as they grapple with mathematical ideas and relationships.ó   

Posing purposeful questions is also a key to effective teaching of mathematics.  Students need to be invested 

in the mathematics at hand, in order to make it a meaningful learning opportunity.  If students arenõt invested 

in the problem, do they really care if the problem gets solved?  Some students will do the problem regardless of a 

real -life connection, but some will feel like they shouldnõt have to do the problem if it doesnõt connect to their life 

some wayé so posing purposeful questions that can make some real-life connections can peak their interest.  On 

the Principles to Actions  Overview PowerPoint it states that òEffective teaching of mathematics uses purpose-

ful questions to assess and advance student reasoning and sense making about important mathematical ideas 

and relationships.ó 

And, donõt get me wrong ð of course there is still a time and place in the mathematics classroom for direct 

instruction, skill and drill work, and necessary mathematics skill building so that students can master particu-

lar skills, learn vocabulary, and get a basic toolbox of mathematical skills and ideas that they can then build on 

(when we pose those purposeful questions and expect them to struggle through meaningful problems) in the fu-

ture.  There has to be a balancing act of sorts between the rote and the applied that will allow students to be suc-

cessful in any mathematics class.   

I could go on for days about what I took away from this book.  If you havenõt had a chance to browse the 

Principles to Actions , or at least the Overview PowerPoint, I strongly encourage you to do so.  All mathematics 

educators can bring something away from this publication.  I know I certainly did!!  

http://www.nctm.org/principlestoactions
http://www.nctm.org/principlestoactions
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Elementary Representative 

High-Yield Routines 

By Stephanie Wheeler  

Elementary School days are built around rou-

tines.  We have morning routines, math block 

routines, snack routines, lunch time routines, 

literature block routines and clean -up routines, 

each routine providing structure to our day.  

Routines make the day predictable and thus 

more manageable for both students and teachers.  

Every elementary school teacher will tell you 

how important it is to have well established rou-

tines in place.   

The National Council of Teachers of Mathe-

matics published High -Yield Routines  in 2013, 

which promotes implementing math routines, as 

well as integrating math into well -established, 

non-mathematical routines to optimize time in 

the classroom.  In the book, authors Ann McCoy, 

Joann Barnett and Emily Combs offer the follow-

ing seven routines to be implemented in the 

classroom: 

Todayõs Number 

Mystery Number  

Alike and Different  

Number Lines  

Quick Images  

Guess My Rule  

How Do You Know?  

None of the routines are new, but the premise 

is the òhigh-yieldó outcomes stem from the fact 

that these are not stand alone activities, but rou-

tines that are well -established and practiced eve-

ry day. Every chapter begins with a glimpse into 

what the routine might look like in the class-

room.  The routines are offered for students start-

ing in Kindergarten all the way up through the 

grades.  The book is an easy read, and in my esti-

mation, it will be well worth your time.  Please 

share your thoughts on the book with me at 

slwheeler3@aol.com. 

Jessica Jacques shows Betty Erickson 

and Susan Kurtz how to use a deck of 

cards to reinforce number facts and 

encourage reasoning in the elemen-

tary grades breakout session at the 

October 29 Dine & Discuss.  

mailto:slwheeler3@aol.com
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By Rich Andrusiak  

When I worked at the NH Department of Education, I received a lot of phone calls regarding school dis-

tricts adopting mathematics programs that focused on alternative algorithms for arithmetic operations. The 

majority of the phone calls were from angry parents, teachers, or administrators fearful that children would no 

longer build fluency with standard algorithms. There was a misconception that these programs didnõt value 

the standard algorithms and efficiency. In my opinion, students who think and reason about why algorithms 

work, whether alternative or standard algorithms, make connections between concepts, discover patterns, and 

make sense of mathematics. Teaching alternative algorithms without a focus on discovery of patterns and a 

sense and feel of how numbers òworkó, results in students using alternative algorithms simply as an algorithm 

is defined ð a set of instructions to carry out a procedure. Of course, procedural fluency is extremely important, 

but understanding why algorithms work is not only a beautiful aspect of doing mathematics, but also a way for 

students to discover what mathematics is all about. However, this article isnõt about the merit of teaching al-

ternative algorithms. Iõve simply made the observation that the majority of my traditional community college 

students are now using alternative algorithms, but none of them have been exposed to one of my favorite algo-

rithms for multiplication of whole numbers ð The Russian Peasant Algorithm.  

(If youõre curious, my students who have been exposed to alternative algorithms for multiplication tend to 

use area models, partial products and decomposition of numbers with the distributive property, or the lattice 

method.)  

The exact age and origin of the Russian Peasant Multiplication Algorithm is difficult to pinpoint, but it 

may have its roots in a similar method developed in ancient Egypt around 1650 B.C. and could be much older. 

The method requires, doubling, halving, the parity of an integer (i.e., if the integer is odd or even), and addi-

tion. The algorithm avoids our base -10 multiplication facts.  

Iõll demonstrate how the algorithm works with an example. To determine   

we create a column where we successively compute halves starting at 23 

until we reach 1 and a second column where we double 47 until we have an 

entry in the same row as the 1 obtained in the halving column. 

While halving, we ignore any remainders; that is, we determine       

the floor of (or greatest integer less than or equal to) half of the preceding 

number  x  in the column.  Finally, we cross out any rows that contain an 

even number in the halving column and add the remaining entries in the 

doubling column to obtain our result:  

 

Now, assuming you do not already know this method of multiplication and without looking anything up, 

determine why the algorithm works. And, if you defer to any other algorithms in your explanation, make cer-

tain to explain why those algorithms work. Why do you cross off rows that contain even numbers in the halv-

ing column? Does it matter which factor you use in the halving column? Will a similar algorithm work if you 

create columns by multiplying or dividing your original factors by whole numbers other than 2? Enjoy the ex-

ploration.  

Please contact me with any comments or questions at randrusiak@ccsnh.edu .  

Post-Secondary Representative 

Alternative Algorithms ï Russian Peasant Algorithm 

Halving Doubling 

23 47 

11 94 

5 188 

2 376 

1 752 

23 47,³

ê ú,/ 2x

23 47 1081.³ =

      47

      94

    188

  752

  1081

+

mailto:randrusiak@ccsnh.edu
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By Katrina Hall  

Not long ago mathematics classrooms were skill -based and reliant on regular practice of 

such skills. It was common practice for students to stand in front of the classroom and recite 

the times tables. Looking around the classroom, stars and rockets could be seen identifying 

individual levels of achievement. Students were given homework focused on basic skills. En-

ter back into the classroom, and one could see timed tests and flashcards. For some, these are 

still essential aspects in developing mathematicians.  

With a focus on mathematical literacy, educators can be torn as to how to fit in skill -based 

practice. There is confusion and wonder as to how it might fit into the curriculum or if this is 

even permissible as good practice.  

Reflection on the goal of skills -based practice can help to define and bring about meaning 

and clarity as to a teachers reasoning behind this practice. Mathematically proficient stu-

dents tend to precision, calculate with accuracy, and focus on detail. Mathematically profi-

cient students look for repetition, and generalizations. They can reason abstractly and quanti-

tatively beyond computations. These students use mathematical knowledge to prove the rea-

sonableness of solutions, back their reasoning with mathematical models, and critique the 

work of others. A mathematically proficient student goes beyond the basics of calculating but 

utilizes calculations in developing proficiency.  

Within the classroom, teachers should consider ways to combine the skills based practice 

with the practices needed for mathematical proficiency. Consider talking about the calcula-

tions. Look for students to explain their processes. Ask students to model the calculation. 

What are the different ways in which a solution can be reached? Discuss the processes, the 

misconceptions, and the understandings of students. When an incorrect solution is shared, 

this is the problem to discuss. Look for students to communicate, and reason. Ask students to 

make connections and model what appears to be basic.  

Keep the basic skills practice in the classroom. The mathematically proficient student re-

lies on automaticity and needs the basic skills to progress. However, extend the practice. 

Bring out the next level of thinking to develop mathematically literate students.  

  

Middle Levels Representative  

Basic Skills Practice  



MATHESIS 

 
Brain Dump  

 

Players  

This is practice where the class competes with the teacher. However, players can be divided into groups 

or individuals. 

 

How to Play 

Begin by writing one concept on the board. This may be a number, a model, a graph, a vocabulary or 

any other mathematical concept. 

One student adds to this concept in any mathematical way possible.  This student must explain the con-

nection to the initial concept. 

Play then goes to the teacher, who makes a connection to anything on the board and also must explain 

the connection. Consider adding new terminology and concepts to extend the students. 

Play returns to the students who proceed with connections and explanations.  

 

Rules 

Rules can be developed based on the class goals.  For instance, the teacher may say no more vocabu-

lary, decimals or fractions may be used. 

 

Winner 

The winner relies on the one who makes the last connection. 

This practice can also be played with no winner and just a set time limit. 

 

Options 

Choose the date as the beginning concept.   

Make this a daily or weekly practice.  
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By Annie Wallace  

The Middle School Breakout session at the 

recent NHTM Dine and Discuss was able to jump 

off from Kim Knightonõs thought-provoking and 

interactive keynote address.  We worked togeth-

er on some problems, examining features that 

make a task worthwhile; namely, that the task 

(1) aligns with relevant mathematics content 

standard(s), (2) incorporates the Mathematical 

Practices, (3) encourages the use of multiple rep-

resentations, (4) allows for multiple approaches 

and strategies, and (5) provides opportunities for 

students to develop and demonstrate the mathe-

matical practices, concepts and skills.  Worth-

while tasks also involve students in an inquiry -

oriented or exploratory approach, allow access to 

the mathematics at both a low entry level and a 

high ceiling, and connect previous knowledge to 

new learning while engaging students in explain-

ing the meaning of the result.     

Good tasks also allow us, as teachers, to as-

sess beyond skills to determine what understand-

ings and misunderstandings students may have 

which can support our instructional planning and 

scaffolding student learning to more sophisticat-

ed and complex levels.  However, it is important 

to remember that it is what we, as teachers, do in 

facilitating the task that creates the learning and 

not just the task itself.  

We then worked together on more tasks and 

shared our approaches, discussed what entry 

points are available and challenges may be pre-

sented to students. Being aware of these things 

we can give the proper support to students to al-

low the productive struggle and learning to occur.   

Dine and Discuss  

Middle Level Teachers Explore Worthwhile Tasks  

A sample activity from the Middle Level Breakout 

Session: 

 

It takes Sam 2/3 pint of paint to 
paint 2/5 square ft.  How much 

paint is needed to paint 1 square ft.  

What features of this problem al-

low multiple entry points for 

students? 

Which feature(s) may cause diffi-

culties for students?  

If a student is struggling with this 

task, what are some of the 

strategies they might use to 

approach the task?  Annie Wallace, NCTM Representative, presents the 

Middle Level Breakout session at the Dine & Discuss.  










