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Call for Articles 
 
 The Utah Mathematics Teacher seeks articles on issues of interest to mathematics educators, 
especially K-12 classroom teachers in Utah.  All are encouraged to contribute articles and opinions for 
any section of the journal.  Some of the features are: UCTM Leader Spotlight; Letter from the NCTM 
President; Letter from the UCTM President; Professional Development, Mathematics for English Lan-
guage Learners; Puzzle Corner; Recommended Readings and Resources; Utah Core State Standards 
and Implementation; College and University Research; and others. 
 Teachers are especially encouraged to submit articles including inspirational stories, exempla-
ry lessons, beginning teacher ideas; or managements tools.  Sample ideas are (but not limited to) fo-
cused on teachers or districts who have successfully implemented the Utah Core, Inquiry based calcu-
lus, and new math programs K-12.  Manuscripts, including tables and figures, should be typed in Mi-
crosoft Word and submitted electronically as an e-mail attachment to Christine Walker 
(Christine.Walker@uvu.edu).  A cover letter containing author’s name, address, affiliations, phone, e-
mail address and the article’s intended audience should be included.  Items include, but are not limited 
to, NCTM affiliated group announcements, advertisements of upcoming professional meetings, and 
member updates. 

EDITOR 

UCTM 2013-2014 BOARD OF DIRECTORS 

I graduated with a B.A. in Classical Languages and Literature from the University of Maryland at Col-

lege Park in 1993, and completed an M. Ed in Teaching and Learning with an emphasis in literacy from 

the University of Utah in 2000.  After spending a few years teaching adults in high-school-completion 

and university-level education courses, I decided to go where the real ac-

tion is, and certified as an elementary teacher in 2004.  I have been a 

teacher in the Salt Lake City School District ever since.  I joined my dis-

trict’s Math Proficiency Network in 2008, which led me on the path to 

closely examining my own math teaching.  I was urged by two colleagues, 

Julie Henderson and Marilyn Taft, to pursue National Board certification 

in Early Adolescence Mathematics that same year, and completed a Level 

2 math endorsement shortly after achieving NB certification.   After a 

brief sojourn into the world of academic coaching, I returned to the class-

room, where I now teach 4th grade in Hawthorne School’s Extended 

Stevane Godina has been a teacher for the Salt Lake City School District 

since 1982 and a math coach for the past twelve years. She enjoys design-

ing and teaching professional development for teachers including Elemen-

tary Math Endorsement courses and has assisted in development of the 

math assessments for the Utah State Office of Education.   The highlight of 

her professional career was in 2013-14 when Stevane had the opportunity 

to be a facilitator of the Math Professional Development Study for the 

American Institutes for Research and received instruction at the Harvard 

Graduate School of Education. She received her Bachelor's degree from 

University of Utah (Go UTES!) and her Master's degree from Southern 

Utah University.  In addition to working with teachers, she loves traveling 

with her husband and spending time with her children and grandchildren. 

I have been very fortunate during the past 43 years to combine my love of working with children and 

my love of math into a fun career and retirement.  I spent 35 wonderful years working in Weber 

County School District including 19 years of teaching junior high math in Ogden Valley, 7 years su-

pervising math and science at the district level and 9 years as an ad-

ministrator “with a math agenda”!  Since retiring in 2006, I have 

taught math to home school students in my home, tutored several pre-

service teachers and helped several neighborhood students learn to 

enjoy math.  I also enjoy the opportunity I have to teach courses for 

the Elementary Math Specialist program in Box Elder, Cache and Lo-

gan Districts. I’m very grateful for the wonderful co-workers I’ve as-

sociated with throughout the years and for the opportunity to attend 

UCTM and NCTM conferences to enhance my mathematics education 

skills.  

Muffet Reeves—Stevane Godina  

Karl Jones—Julie Anzelmo 

Don Clark—Pam Jensen 

mailto:Christine.walker@uvu.edu
mailto:Christine.Walker@uvu.edu
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Presidential Award Finalists 
April Leder: I have been in education for  20 years. I am a former  distr ict 

math specialist, but I’m back in the classroom teaching third grade. I have two 

master’s degrees and an Elementary Math Endorsement. I am an advocate for 

all children being taught to understand math concepts in a way that makes 

sense to them. Our students will have jobs that require skills such as communi-

cation skills, problem solving, and flexibility to solve a problem a different 

way if the first way doesn’t work. We have to teach differently if we expect 

our students to be college and career ready.  

 

Jalyn Kelley has been a professional educator  for  14 years. She has completed 

Reading, ELL, Technology and Elementary Math endorsements. Through a State Tech-

nology Grant she created math podcasts aligned to the Utah 4th Grade Core Curricu-

lum. She is a district math trainer and has presented at UCTM and NCTM.  A year ago, 

Jalyn was invited to collaborate with Jessica Shumway, author of Number Sense Rou-

tines. Stenhouse Publishers videotaped her students as they worked through their num-

ber sense routines in their classroom. The video was released, Spring 2014. Check out 

a clip at: http://www.stenhouse.com/html/go-figure.htm?r=n315 

Marsha Newman has begun her  6th year as a teacher at J. E. Cosgriff Memori-

al Catholic School, having taught both fifth and sixth grade.  At Cosgriff, she 

also serves as the Math Coach, supporting teachers in their implementation of 

Singapore math strategies Pre-K to 6th grade to increase student learning.  From 

2003 - 2009 she was employed in Murray Public Schools as a fifth and sixth 

grade teacher.  During the summer of 2009, Marsha was chosen to attend the 

Mickelson ExxonMobile Mathematics and Science Teachers Academy in Jersey 

City, NJ.   She served as fifth grade mathematics presenter with the Utah Core 

Academy in the summers of 2007 and 2008.  Marsha looks forward to helping 

students build an understanding of mathematics and providing them with tools to 

allow them to enjoy mathematics and become successful. 

Renee Wakamatsu: I enjoy the challenge of having students enjoy math.  For  those 

who struggle as well as those who excel, I try to find ways to keep and build their confi-

dence in their math abilities.   

For the past four years, I have been fortunate to be a designated mentor for student teach-

ers and cohorts from Brigham Young University and Utah Valley University.  Math is the 

first subject for me to scaffold and hand over, as the method of real-world application and 

deeper understanding is difficult for a teacher to be prepared for.   

 

I have served for many years as the Collaborative Team Leader (CTL) for the sixth grade 

team, focusing on developing our team and school as a Professional Learning Community 

(PLC).  Currently, I am on the School Leadership team, which works with the principal in 

making administrative decisions that affect the entire school population. 

I try to find experts from our community who become important resources to our school.  

One is a story of success for the school, students, and me.   

Many times, at the end of the day, I take a breath to reflect on how much learning had 

taken place while we had so much fun through a busy day.  Students internalize more of 

their learning if they experience what needs to be learned.  By creating a connection to 

their own lives, the new information, or the new experience, will stay with them longer.    
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What is The Utah Middle School Math Project? 

The textbook materials were created in response to the Math Materials Access Improvement 

solicitation issued by the Utah State Office of Education in June of 2012. Hugo Rossi is the 

Principal Investigator for the work with Maggie Cummings and David Wiley serving as Co-

Principal Investigators. The materials are a collaborative work with contributors from Univer-

sity of Utah, Utah State University, Snow College, and Weber State College; Jordan, Granite, 

Davis and Salt Lake City School districts; and many teachers throughout Utah. In particular, 

we would like to acknowledge the work of:  

Within the site  http://utahmiddleschoolmath.org/  you will find textbook materials written spe-

cifically for the Utah Core Standards for both 7th  and 8th grade.  Included, you will find a 

foundational text for each chapter describing the mathematics students will be learning, a stu-

dent workbook that has daily classroom activities and homework sets, and a teacher edition of 

the student workbook that has answers to problems sets and lesson suggestions. During the 

coming year, while these materials are being pilot tested, we will create supplementary materi-

als, including videos, a “help-desk”, glossaries, and an online adaptive assessment.  

 

 

 

Mathematical Foundation 

Lead Writers: 

Hugo Rossi 

Jonathan Bodrero 

Christine Walker 

Workbook 

Lead Writers: 

Maggie Cummings 

Christina Eischeid 

Eva Serr 

Technology/Website: 

David Wiley 

Camille Baker 

Drew Ellingson 

Other contributors: 

Allen Jacobsen 

Christine Johnson 

Brynja Kohler 

Heather Young Riddle 

Joyce Smart 

Emmeline Powell Stoddard 

Camilla Perkes Strong 
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Presidents Message 
 

Travis Lemon, UCTM President 
 

 

It is time to take Action! With the release of “Principles to 
Action” by the National Council of Teachers of Mathe-
matics (NCTM, 2014) this past April, we as a profession 

of mathematics teachers are once again provided with 
great vision and direction by our professional organiza-

tion. NCTM is leading the charge and setting the pace 
when it comes to an agenda for change, profession, and improvement. 
 

Within the Principles to Actions document NCTM described eight “Effective 
Teaching Practices” that are high-leverage, research-based and results orient-

ed. They are not just eight nice ‘to do’ items, but rather are founded in a sig-
nificant body of research, experience and practicality. It is a significant and 
important message about teaching and learning mathematics that we should 

use as a means for self-reflection, goal setting and improvement of our prac-
tice. 
 

I would encourage all of you to take the opportunity to obtain a copy, read it 
and use it as a means to reflect on and improve your practice. For those of 

you that may not have had the opportunity to see the eight Effective Teaching 
Practices, I have listed them below and for all of us, I think it is worth reading 
and reflecting on these items and looking into them at a deeper level. Every 

time I read over this list, a different teaching practice resonates more with me, 
and causes me to think about what I am doing as a teacher to produce great 

learning experiences. 
 

Mathematics Teaching Practices 

 Establish mathematics goals to focus learning. 
 Implement tasks that promote reasoning and problem solving. 
 Use and connect mathematical discourse. 

 Pose purposeful questions. 
 Build procedural fluency from conceptual understanding. 

 Support productive struggle in learning mathematics. 
 Elicit and use evidence of student thinking. 
 

On the heals of the new core standards and newly created end of level testing, 
I am thinking more intently about conceptual understanding as a foundation  
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Presidents Message Continued 
 
on which procedural fluency can be built.  What does it mean to promote 

depth of mathematical knowledge?  How can I better understand the mathe-
matical concepts and use or create tasks that will get at the heart of the math-
ematics for students? What implications does this teaching practice have for 

me and my students? I know that mnemonics and other memorization or 
memory devices can be of benefit, however the introduction to the core stand-

ards stated the following with respect to mathematical understanding.  
 

“But what does mathematical understanding look like? One hallmark of 

mathematical understanding is the ability to justify, in a way appropriate 
to the student’s mathematical maturity, why a particular mathematical 

statement is true or where a mathematical rule comes from. There is a 
world of difference between a student who can summon a mnemonic de-
vice to expand a product such as (a+b)(x+y) and a student who can ex-

plain where the mnemonic comes from. The student who can explain the 
rule understands the mathematics, and may have a better chance to 
succeed at a less familiar task such as expanding (a+b+c)(x+y). Mathe-

matical  understanding and procedural skill are equally important, and 
both are assessable using mathematical tasks of sufficient richness.” 

 
I think in place of mnemonics I might consider a task that promotes reasoning 
and problem solving where students can discuss, pose purposeful questions, 

and use as well as connect mathematical representations. This may take more 
time, effort and willingness on my part. However, the depth of knowledge and 

learning for understanding that can result is worth the effort. 
 
For me, and I am sure for us all, the Effective Teaching Practices present a 

challenge as well as a chance for growth and progress. As you read the docu-
ment more closely you will see that a reflection on productive and unproduc-
tive beliefs is provided. It is my hope that I can become increasingly more pro-

ductive and that my students will be the beneficiaries of my efforts. May we all 
engage more intently in realizing more the vision of more and better mathe-

matics for all our students.  
 
 
Travis Lemon 

President, UCTM 

2013—2014 
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Moving Ahead:  Opportunities & Priorities 

by NCTM President Diane J. Briars 

NCTM Summing Up, May 6, 2014 
 

 

As I begin my term as NCTM President, I’m struck by 

both the challenges currently facing the mathematics 

education community and the opportunities for system-

ic improvement in mathematics teaching and learning 

that addressing these challenges affords. One of our 

major challenges is, of course, addressing the Common 

Core State Standards for Mathematics (CCSSM)—

facilitating large-scale, effective implementation; preparing for more 

rigorous, aligned assessments in spring 2015; and supporting the stand-

ards themselves.   

 

Although preparing teachers and administrators across the country to 

implement CCSSM is an enormous challenge, it is also an unprecedent-

ed opportunity to widely disseminate features of high-quality mathe-

matics programs that will effectively implement CCSSM and other col-

lege- and career-readiness standards. Principles to Actions: Ensuring 

Mathematical Success for All, NCTM’s new signature publication re-

leased at the 2014 Annual Meeting, does just that. It presents six Guid-

ing Principles for School Mathematics that are essential for high-

quality mathematics programs, along with eight research-informed 

Mathematics Teaching Practices that help students develop the concep-

tual understanding, problem solving, reasoning, and procedural fluency 

called for by CCSSM and other high-quality standards. Principles to 

Actions builds on the Council’s previous standards publications and 

concisely summarizes the features of effective mathematics instruction 

from research and experience. At the same time, it provides specific 

descriptions and examples of what these features look like in practice, 

the conditions needed to support their implementation in all class-

rooms, and recommended actions for teachers, school-based and dis-

trict leaders, and policymakers to put these practices in place. This new 

publication will drive the Council’s efforts to ensure equitable mathe-

matics learning of the highest quality for all students.  
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I encourage all of you first to read Principles to Actions and then to act 

to improve mathematics teaching and learning in your setting. In this 

new publication, NCTM raises key questions for all stakeholders to 

consider: 

 For teachers:  

 To what extent are your instructional practices consistent with the 

Mathematical Teaching Practices? 

 Do your students have regular opportunities to engage in tasks that 

involve reasoning and problem solving? 

 How do you support your students when they struggle with a task? 

 To what extent do your assessments provide useful and timely in-

formation about students’ mathematical knowledge? 

 How are you and your students using the results to increase learn-

ing? 

 What supports do you need to fully implement the Mathematical 

Teaching Practices? 

 

 For school-based leaders:  

 To what extent are all your teachers implementing the Mathemati-

cal Teaching Practices? 

 What supports will they need to do so? 

 Do your school’s policies and practices promote or hinder teachers’ 

implementation of these practices? 
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 For district or state leaders or policymakers:  

 To what extent are teachers implementing the Mathematical Teach-

ing Practices? 

 Are school-based leaders prepared to support teachers in this imple-

mentation? 

 What supports do teachers and leaders need to do so? 

 Are your systems’ practices and policies—for example, curriculum, 

assessments, and professional learning experiences—consistent 

with the Guiding Principles? 

Principles to Actions is a powerful tool for advocating for effective 

teaching practices and the supports needed to implement them, as well 

as a detailed guide for individual and collective study and reflection. I 

strongly encourage you to use it in both ways. In short, read it, share it, 

act on it. Additional information about Principles to Actions includes 

an Executive Summary, webcasts of the 2014 Annual Meet-

ing Principles to Actions sessions, and a Reflection Guide.  

The Council will continue its active support of, and advocacy for, the 

Common Core State Standards for Mathematics. As stated in its August 

2013 Position Statement, NCTM believes that CCSSM offers “a foun-

dation for the development of more rigorous, focused, and coherent 

mathematics curricula, instruction, and assessments that promote con-

ceptual understanding and reasoning as well as skill fluency.” In partic-

ular, the focus and coherence of the standards in grades K–8—

addressing fewer different topics in each grade, with careful attention 

to the progression of topics across grades—ensure the instructional 

time needed to implement the research-informed Mathematics Teach-

ing Practices described in Principles to Actions. These are not new 

practices but are ones that the Council has long supported, including 

engaging students in solving tasks that promote problem solving and 

reasoning, followed by productive discussions about their work. Also, 

the continuing emphasis on conceptual understanding, problem solving, 

and reasoning in the high school standards, along with explicit attention 

to mathematical modeling will better prepare students for post-

secondary education and/or careers. NCTM’s reasoning and sense mak-

ing initiative called for such emphases in high school mathematics as  

http://www.nctm.org/principlestoactions/
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well. We will also continue to support the implementation of assess-

ments that measure students’ proficiency in all aspects of CCSSM ex-

pectations, as well as research related to CCSSM and its implementa-

tion that will inform future refinements.   

At NCTM we are undertaking two initiatives to enhance our service to 

members and, more broadly, to further our mission of providing profes-

sional learning in support of equitable mathematics learning of the 

highest quality for all students. 

First, we are engaging in strategic planning related to all of our profes-

sional learning opportunities. Our goal is to examine the wide range of 

options available, including face-to-face meetings, conferences, and 

online courses, to develop a suite of offerings that will provide effec-

tive professional learning experiences for all members of the mathemat-

ics education community. The first step in this process has been to ask 

the question, 

What is the optimal time of year to hold our flagship professional 

learning event, the Annual Meeting and Exposition, to maximize the 

number of teachers who would be able to attend and enable attendees 

to best use information they learn at the conference?   

Our answer took into account input from a variety of stakeholders over 

the past 18 months: Hold the Annual Meeting in the fall beginning in 

2020, with regional conferences and other professional learning oppor-

tunities then scheduled accordingly. This strategic planning effort will 

continue over the next few months. 

Second, to increase service to members and the community, the Coun-

cil will launch a new website this fall. The new website will feature en-

hanced content and improved site navigation, along with other new fea-

tures, and the site will be fully accessible on mobile devices. 

Supporting high-quality early childhood education and strengthening 

the pathways from high school to college mathematics are two addi-

tional priorities for my work over the next two years. These topics are 

particularly important and timely, owing to recent research and devel-

opments in these areas.  
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The foundation for the early childhood priority is the 

NCTM Mathematics in Early Childhood Learning Position Statement, 

approved by the Board in October 2013, which calls for young children 

in every setting to have the opportunity to experience mathematics 

through effective, research-based curricula and teaching practices. Eve-

ry child needs access to high-quality preschool and full-day kindergar-

ten programs to develop understanding of early mathematics concepts. 

A number of recent reports, including Mathematics in 2025 (2013) 

and What Does It Really Mean to Be College and Career 

Ready? (2013), released by the National Research Council and the Na-

tional Center on Education and Economy, respectively, highlight the 

increasing importance of statistics, modeling, and discrete mathematics 

in today’s society, and the need to update our current curriculum path-

ways from high school to post-secondary education to prepare students 

mathematically for their futures. Consequently, this is the ideal time for 

NCTM to collaborate with other members of the Conference Board for 

the Mathematical Sciences, including the Mathematics Association of 

America, the American Mathematical Society, the American Statistical 

Association, the Society for Industrial and Applied Mathematics, and 

the American Mathematical Association of Two Year Colleges, as well 

as mathematics education organizations such as the Association of 

Mathematics Teacher Educators, the Association of State Supervisors 

of Mathematics, and the National Council of Supervisors of Mathemat-

ics to examine new alternatives. 

I’ll be writing more about each of these priority areas in future col-

umns. 

I am extremely honored to have the opportunity to serve as NCTM 

President and am very much looking forward to working with and for 

all of you over the next two years. NCTM is your organization. Please 

get involved and help NCTM become an even stronger support for you 

as a mathematics teacher, leader, teacher educator, or researcher.  

 

http://www.nctm.org/earlychildhoodmath/
http://www.nap.edu/catalog.php?record_id=15269
http://www.ncee.org/wp-content/uploads/2013/05/NCEE_ExecutiveSummary_May2013.pdf
http://www.ncee.org/wp-content/uploads/2013/05/NCEE_ExecutiveSummary_May2013.pdf
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I Can Draw That!  Effective Problem Solving Instruction 

Using Bar Models 
 

Diane Halbasch— Davis School District 
Kristin Hadley—Weber State University 

 

 

Abstract 

 

The goal of mathematics instruction is to help students apply their mathematical knowledge to 

problem solving situations. The purpose of this study was to compare the problem solving abili-

ties of two groups of 6th grade students. The first group was taught to use bar models in a com-

bination approach and the second group was taught to use problem solving steps and strategies 

in a combination approach. Four 6th grade classes from a suburban elementary school in north-

ern Utah were taught to apply their knowledge of ratios to problem solving situations over a 3 

week period. Gains in problem solving ability were measured using a pretest before the treat-

ment and a posttest at the end of the treatment. Confidence levels were measured by a six ques-

tion student survey.  Data showed that students who were taught using bar models made statisti-

cally significant gains over students who were taught using problem solving steps and strate-

gies. While no statistically significant difference was found, students across all proficiency lev-

els and groups made gains and felt confident in their problems solving abilities. Teachers 

should seek training in using bar models as another effective means to help students become 

successful problem solvers. 
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UCTM Recommended Book 
   

 By Steven Leinwand, American Institutes for Re

 search [and 8 others] 

 

 Principles to Actions 

  

 

The widespread adoption of college- and career-readiness standards, including the 
Common Core State Standards for Mathematics, presents a historic opportunity to 
improve mathematics education.  
 
What will it take to turn this opportunity into reality in every classroom, 
school, and district?  
 
Continuing its tradition of mathematics education leadership, NCTM has defined and 
described the principles and actions, including specific teaching practices, that are 
essential for a high-quality mathematics education for all students. 
 
Principles to Actions: Ensuring Mathematical Success for All offers guidance to teach-
ers, specialists, coaches, administrators, policymakers, and parents:  
 

 Builds on the Principles articulated in Principles and Standards for School Mathe-
matics to present six updated Guiding Principles for School Mathematics 

 Supports the first Guiding Principle, Teaching and Learning, with eight essential, 

research-based Mathematics Teaching Practices 

 Details the five remaining Principles—the Essential Elements that support Teach-

ing and Learning as embodied in the Mathematics Teaching Practices 

 Identifies obstacles and unproductive and productive beliefs that all stakeholders 
must recognize, as well as the teacher and student actions that characterize effec-
tive teaching and learning aligned with the Mathematics Teaching Practices 

 
With Principles to Actions, NCTM takes the next step in shaping the development of 
high-quality standards throughout the United States, Canada, and worldwide.  
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 Mathematical instruction consists of learning concepts and skills that are numeric, alge-

braic, geometric, and statistical. These concepts and skills are of no use to students unless they 

are taught to apply them in problem solving situations. The National Council of Teachers of 

Mathematics (NTCM) stated, 

Each school district must develop a complete and coherent mathematics curricu-

lum that focuses, at every grade level, on the development of numerical, alge-

braic, geometric, and statistical concepts and skills that enable all students to 

formulate, analyze, and solve problems proficiently. (NCTM, 2000, p. 74) 

 Unfortunately, students in the United States rank low when compared to students from 

other countries in their ability to apply their mathematical knowledge in problem solving situa-

tions. In 2009, The Program for the International Student Assessment (PISA) reported the Unit-

ed States ranked 25th out of 30 included countries in mathematical problem solving (NCES, 

2009). 

 Clearly, teachers across the United States must improve mathematical problem solving 

instruction or students will continue to lag behind other countries and fail to apply mathemati-

cal knowledge appropriately. Problem solving is a complex process that integrates many differ-

ent areas (Goldin, 2000).  Instructional strategies have been developed that target areas of diffi-

culty and help students improve their problem solving abilities.   

 The bar model approach is a relatively new strategy in problem solving in the U.S. This 

method is used in Singapore, among other countries, for math problem solving. With this strat-

egy, students are taught to use concrete objects to make sense of mathematical problems. 
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As student thinking progresses, they are taught to model their concrete representations using a 

drawing of rectangular bars. These bar models help students visualize the structure of the prob-

lem. The method helps students see the relationship of given quantities within the word problem 

and enhances their thinking and problem solving skills. This strategy can be used with simple to 

complex problems that may require many steps. The method can be used with problems that use 

all four mathematical operations as well as problems that require the use of ratios, fractions, and 

percents. Hogan and Forsten (2007) stated that the bar model approach can be used in roughly 

80% of the problems presented in math textbooks at the elementary school level. This method 

also serves as a good foundation for algebra. Kho (1987) stated, “students’ experience in using 

bars to represent quantities in the Model Method would enable them to appreciate better the use 

of letter symbols to represent quantities when they later learn the algebraic method” (p. 34). 

 Forsten (2010) has taken the bar model method and incorporated it into a combination 

approach to problem solving. In this approach, students use an explicit, seven step process that 

guides them through the problem solving process and helps them construct a bar model for the 

problem. After explicitly teaching students these steps, teachers act as facilitators as students 

use the steps to construct a bar model that correctly shows the relationships and structure of the 

problem. During this process, students use elements of a constructivist approach as they collab-

orate with each other in deciding who and what is involved in the problem, how to draw the bar 

model representation, and working the computation necessary to solve the problem. After solv-

ing the problem, students are required to explain their thinking and reasoning to their peers. In 

their monograph on the bar model method, Hong, Lim, and Mei (2009) stated, 

 

Utah Mathematics Teacher Fall/Winter 2014 - 2015   61 

 



 

60   Utah Mathematics Teacher Fall/Winter 2014-2015  

 

 

Utah Mathematics Teacher Fall/Winter 2014 - 2015   13 

“The model enhances their thinking and problem solving skills…Students are able to use the 

model to help them articulate and communicate their thinking and solution, and thus engage 

themselves in active collaborative learning” (p. 68).  

Other combination approaches use elements of explicit instruction by teaching problem 

solving steps and strategies such as drawing a diagram, working backwards, and finding a pat-

tern, in addition to constructing a bar to represent the problem structure. They use elements of a 

constructivist approach by allowing students to discuss, think, and reason as how to use these 

strategies to solve problems. After explicit strategies are taught, the teacher takes on the role of 

facilitator by guiding student’s thinking using probing questions. 

 Typical math problem solving in elementary schools requires students to solve word 

problems. Many students find these problems difficult because the process used to solve them is 

complex.   Teachers need to find effective instructional practices to help students solve mathe-

matical problems.   The purpose of this research project was to investigate the effectiveness of 

using a combination approach in which bar models were taught within the seven-step frame-

work designed by Forsten (2010) compared to a combination approach teaching problem solv-

ing steps and strategies.  

METHOD 

 To address the purpose of this study, a quasi-experimental design was used to compare 

the mathematical problem solving abilities of two groups of students. One group was taught to 

apply their mathematical skills by using the bar model method and the other group by using 

problem solving steps and strategies.  A questionnaire was used to collect data on students’ 
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confidence levels using the problem solving method they were taught. 

Participants 

 The participants in this study were 101 sixth grade students attending a suburban ele-

mentary school in northern Utah. These students included 57 males and 44 females and 90% 

were Caucasian with the remaining 10% other ethnicities.   Twenty-two students were identified 

as economically disadvantaged. Students were from a predominantly white middle class subur-

ban community.   The teacher/researcher participated in the 2010 Singapore Math Bar Model 

training in Las Vegas, Nevada and used teaching methods as presented in the training.  

Instrumentation 

The teacher/researcher created problem solving  pretest and posttest was administered to 

measure student problem solving progress.  These tests consisted of word problems that aligned 

with the sixth grade core curriculum. Test problems required students to apply their knowledge 

of ratio and rate reasoning to solve real-world mathematical problems.  These problems required 

students to use both single step and multiple steps to reach a solution. Students were asked to 

show bar models or problem solving strategies that were used to obtain their answers.  Students 

were required to show all calculations used in solving each problem.   Students were given the 

assessment prior to and at the end of a 3 week problem solving unit.  At the end of the 3 week 

unit, students were also given a questionnaire which explored students’ confidence levels in 

mathematical problem solving using the approach they were taught.  The items on the question-

naire were adapted from a measure developed by Cummings, Lockwood, and Marx (2003). The 

questionnaire consisted of 6 questions, each of which had a four- point Likert response scale.  
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Procedure 

 

There were four sixth grade classes at the elementary school.  Classes rotated 

among the 4 sixth grade teachers for various subjects. In this study, students remained 

with their regular sixth grade class and participated in problem solving instruction one 

hour a day for three weeks.  

All classes were taught to apply their knowledge of ratio reasoning to real world 

problems. During the first week, students were taught the concept of ratio. The students 

in the bar model group were taught to use Forsten’s (2010) seven-step problem solving 

process. The students in the problem solving steps and strategies group used a modified 

version of Forsten’s (2010) seven-step process but were taught a variety of strategies 

besides bar model drawing. The first week, students were taught to solve real-world 

problems that enforced the concept of ratio. The second week, students were taught to 

use ratio in finding rates. Unit rate problems and those that required students to find dis-

tance, speed, and time were solved. During the third week, ratios were used to solve 

problems requiring students to find percent. Single step and multiple step problems were 

taught.  

Two classes were instructed using problem solving steps and strategies and the 

use of mathematical ratios. Two classes were taught using the bar model method, taken 

from the Singapore Math program. The students in the bar model group followed the 

seven step problem solving approach, developed by Char Forsten (2010). This approach 

had students: (1) read the entire problem, (2) rewrite the question in sentence form, 
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leaving a blank for the answer, (3) determine who/what is involved in the problem, (4) 

draw the unit bars (5) chunk the problem, adjust the unit bars, (6) correctly compute 

and solve the problem, (7) write the answer in the sentence, and make sure the answer 

makes sense. The students in the problem solving steps and strategies group used a 

modified version of Forsten’s (2010) seven-step process. In step 4, students chose a 

problem solving strategy instead of drawing a unit bar. In step 5, students chunked the 

problem and used the strategy to help them solve the problem. All practice problems 

required students’ to show their bar models, ratios, strategies, and computation used to 

solve the problem.  The same problems were taught and practiced in all classes. Stu-

dents were given opportunities to collaborate with their peers while solving practice 

problems.  

RESULTS 

 

All sixth grade students were given a pretest prior to the 3 week instruction and 

a posttest after the 3 week instruction. The pretest mean score for students participating 

in the bar model group (N=53) was 24.45%. The pretest mean score for students partici-

pating in the problem solving steps and strategies group (N=48) was more than 11 

points higher at 35.86%. The posttest for the bar model group was 86.17% which was 

higher than the posttest mean score for the problem solving steps and strategies group at 

82.31% An initial analysis of the pretest means indicated that there was a statistically 

significant difference between the groups prior to instruction, therefore analysis of co-

variance (ANCOVA) was used to control for differing pretest scores. The ANCOVA 

demonstrated there was a statistically significant difference between the bar model 

group and the problem solving heuristic group on the posttest when controlling for the  
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pretest (F (1,98)=8.170, p<.005).   

 An addition analysis of gain scores was undertaken. The gain scores were de-

rived by subtracting the pretest score from the posttest score. An analysis of the gain 

scores using a t test demonstrated there was a statistically significant difference between 

the bar model group and the problem solving steps and strategies group (t(99)=4.021, 

p<.000).  On average the bar model group gained 17% more than the heuristic group. 

Comparisons of group mean scores are shown in Figure 1. 

    

 

 

 

 

 

 

 

 

Figure 1.  Comparison of group mean pretest and posttest scores 

 The problem solving confidence questionnaire mean scores for each group were 

analyzed for differences using a t test. The mean score for the bar model group was 

19.49. The mean score for the Steps and strategies group was 20.23.  A t test showed no 

statistically significance between the two groups. Students from both groups felt confi-

dent in their problem solving abilities.  
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DISCUSSION 

 The goal of successful mathematics instruction is to help students apply 

their mathematical skills in problem solving situations.   This study sought to compare a 

combination approach in which bar models were explicitly taught with a combination 

approach in which problem solving steps and strategies were taught. This study sought 

to compare gains made by students taught using the bar model approach with those stu-

dents taught using problem solving steps and strategies and compare confidence levels 

in problem solving abilities between the bar model group and steps and strategies group. 

Data from this study expands research to show that when teaching ratio prob-

lems, the use of bar models were significantly more effective than using steps and strate-

gies. Teachers should carefully consider what type of steps and strategies or model they 

use in their problem solving instruction. These should help students understand the 

structure of the problem. While it remains to be seen whether bar models would produce 

significant results in other problem solving areas, teachers should seek training in the 

use of bar models as another effective means to help students become successful prob-

lem solvers.  

The majority of the students in both groups felt confident in their problem solv-

ing ability. The framework used and methods taught helped support students in their 

problem solving efforts and led to problem solving confidence.   All students were 

taught to use the seven-step approach designed by Forsten (2010). This approach helped 

students navigate through the problem. It was the researcher/teacher’s observation that 

most students had internalized this process by the end of the three week instructional 

period.  This may have led 85% of the respondent to report  they had a general approach 
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they used when solving math problems. 

 Many students experience negative feelings during the problem solving process. Teach-

ers can build problem solving confidence by teaching their students ways to work through and 

resolve these feelings. One way to do this is by giving students opportunities to collaborate with 

their peers. Students should understand that problem solving requires patience and may take 

time. Teachers need to allow adequate time for students to work through problems. Teachers 

can help students be successful problem solvers by supporting students with their problem solv-

ing instruction and providing a framework that helps students transition through the problem 

solving process.  

 If one point could be taken from this study, the researcher/teacher would hope it  

would be a better understanding of how to support and increase our students’ ability to  

apply their mathematical knowledge in problem solving situations. International testing  

 (NCES, 2007) shows that teachers in the United States need to find more effective 

 instructional strategies that will help their students apply their mathematical knowledge in 

problem solving situations. Ultimately, it is not about numbers and comparisons but how well 

our students can think, reason, and apply their mathematical knowledge. This ability will affect 

their future educational opportunities and their place in a globally competitive world.  
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Games have been recognized as an engaging way of including student practice in mathe-

matics instruction (Burns, 2009). With context, logic, variance, and possible competitive ele-

ment tied to applications of mathematical concepts, games can quickly become effective and 

favorite mathematical format for children. Games are also a traditional activity across cultures, 

and  playing has been recognized as one of six culture-driven universal mathematical behaviors 

(Bishop, 1991). Thus, games may serve not only as a vehicle for engaging in mathematical ac-

tivities but may be connected to long-established cultural practices to recognize the mathemati-

cal contributions of cultural groups and their mathematical practices. 

 There is more than one way to define, describe, and implement an activity labeled as a 

“mathematical game” in the classroom. Traditional, time-proven games have pre-determined 

set of rules that have been established and followed for generations; they need to be familiar to 

all players and often may require long-term problem solving through sequencing a range of 

mathematical actions or procedures (see, for example, the probability games described by 

McCoy, Buckner, and Munley, 2007). Nowadays, a wide variety of web-based activities have 

gained popularity with children, parents, and teachers; some of these require completion of a 

single mathematical operation by a single individual in a rather repetitive manner. Still, the de-

sign involves a visually attractive, engaging colorful background, and there is often an inclusion 
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of a character who may verbally or through movement guide the individual in the activity  - and 

these are also considered and labeled as games.  They are often available on electronic devices 

in classrooms and children gain access to them based on teacher-established criteria; sometime 

they allow for more than one player  - see, for example, the games on Math-Play.Com  

(Popovici, 2014).  

 In this article, we take a specific approach to mathematical games. The focus is on game

-like activities that could be developed by the teacher and are specific to the classroom and the 

students, the content being taught, and the specific lesson or unit objectives. These activities are 

geared to developing mastery of specific concept or skill in a discourse-rich environment that 

allow for a variety of practice scenarios of a newly acquired mathematical concept or skill; for 

example finding possible addends for certain sums, finding all possible factors or factorization 

expressions for composite numbers, or finding patterns in the multiplication table. We will also 

review a process for teachers to develop and implement such activities in order to respond to the 

immediate needs in the classroom while using them as an effective differentiation tool.  

Quality Mathematical Games 

A key component of quality mathematical games are the problem-solving features they 

naturally possess, together with their potential for posing worthwhile mathematical tasks. In a 

NCTM problem-solving research brief, Cai and Lester (2010) outline the following criteria to 

determine and guide the use of worthwhile mathematical tasks: 

1. The problem has important, useful mathematics embedded in it. 

2. The problem requires higher-level thinking and problem solving. 

3. The problem contributes to the conceptual development of students. 

4. The problem creates an opportunity for the teacher to assess what his/her students are  
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learning and where they are experiencing difficulty. 

5. The problem can be approached by students in multiple ways using different solution strate-

gies.    

6. The problem has various solutions or allows different decisions or positions to be taken and 

defended. 

7. The problem encourages student engagement and discourse. 

8. The problem connects to other important mathematical ideas. 

9. The problem promotes the skillful use of mathematics. 

10. The problem provides an opportunity to practice important skills. (p. 1-2). 

 A well designed and understanding-driven mathematical game-like activity should meet 

at least a subset of the criteria, and should naturally direct students through applications of the 

problem solving process in ways that they find engaging and motivating. Some of the key fea-

tures to achieve these characteristics mean that the game task:  

 

1. Prompts and allows students to apply different strategies to reach a successful move 

(equivalent to a correct solution of a mathematical task) in the game. The teacher should 

encourage the use of a variety of strategies rather than require – or imply – the use of a sin-

gle strategy or procedure. Students could either be provided a set of tools – for example, 

manipulatives and/or paper and pencil to be encouraged to draw and write while solving the 

problem, or they could be encouraged by the teacher to seek solutions using different mental 

strategies. For example, consider the variety of ways for students to find the missing addend 

to make 10 when the student draws 3 as a first addend: from using a ten frame with or with-

out manipulatives to mentally adding on from 3. 
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2. Stimulates student reasoning and demonstration of understanding, and prompts them to 

make connections with other mathematical knowledge and experience that may not be im-

mediately obvious in the game task. One way to achieve this would be to require students to 

explain their own game move to their peer and refer to past experiences and knowledge that 

justify their action – for example, verbally explain that they started with three and counted 

seven more to make a ten  as that is how they did it with the ten frame in class. 

3. Requires students to understand and interpret their own and their peer’s decisions and re-

sults. Asking students to agree with or confirm the validity of the game move performed by 

their peer would be appropriate here. 

 

 Well designed games result in a range of student benefits. In a game-like format, stu-

dents may be more likely to tackle challenging mathematical tasks and exhibit their mathemati-

cal thinking. A mathematical task embedded in a game should encourage and naturally trigger 

students’ willingness to verbalize and share justification of a game move or comments on their 

own or their peers’ mathematical actions.  The potential of learning from peers is intrinsic to a 

well designed game-like task; students could expand the range of mathematical strategies they 

know and apply by observing the moves of their peers and/or partners or by considering game 

moves that may lead them to success in the game. Future references to the game tasks could 

lead students to the discovery of other mathematical principles that will advance their mathe-

matical competencies.  
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Competition or collaboration. 

Games could be competitive, or may provide a non-threatening, individually-paced en-

vironment for practice where students are only expected to apply correctly mathematical princi-

ples while communicating with other students. In competitive games, score keeping may be tied 

to the learning or practice of mathematics, by having students calculate their own scores, or by 

tying mathematical procedures and practice in the score determination. Regardless of the type 

of game selected, the focus should be on the mathematically important outcomes achieved 

through a variety of strategies shared with others and mastered through a sequence of attempts 

that solidify students’ understanding and ability to apply mathematical ideas in practice.  

A well designed and implemented game-like math activity should have the potential to 

be extended for more – and more sophisticated – practice and for extending the mathematical 

content to more advanced concepts and skills. Alternating competitive, collaborative, individu-

al, or team games would provide for differentiation of the mathematical tasks and variety in the 

way students approach them. As games could be one of the ways to change attitudes, perceived 

abilities, and beliefs toward mathematics, competitive games should be used occasionally until 

students feel more confident in their mathematical skills. Games should not negatively influ-

ence by associating the game loss with lack of individual skills that sometime may be rein-

forced by a lack of success in a game. Occasionally, competitive games that require strategic 

moves (for example, having a choice to move the game piece in one direction that would influ-

ence the number of moves needed to finish first versus earning more points in selecting the oth-

er direction) could provide students with opportunities for linking their choice with their out-

come while still practicing the important mathematics. 
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Role of Student 

As with any mathematical task, it is imperative that students understand the objective 

and the expected outcome of the game-like activity they are to tackle. Repeating the instruc-

tions of the game to a peer is one way to check for such understanding; students could also per-

form a trial run and come back with any questions. If the teacher decides that a model will be 

best in providing students with solid understanding of the game procedure and rules, the model-

ing should be done by students and not by the teacher. To be instructionally effective, good 

math games require student involvement and investment. Students should be kept accountable 

for their game moves; this can be achieved by peer checks or by student recordings of their or 

their opponent’s game moves. Thus the teacher can check scores and the accuracy of  

students’mathematical thinking and procedures applications, and know if and how much stu-

dents practice within the game format. Some of these could be provided in the game rules – for 

example, students need to make 5 tries each. Similarly, a game becomes a good differentiation 

tool in terms of student practice – some students may need fewer game tries with smaller num-

bers while others will advance more and work with an additional challenge within the same 

game format.  

 

Role of Teacher 

The role of the teacher when mathematical games are played in the classroom is critical. 

Teachers should actively participate throughout the game time by observing, listening, differen-

tiating, and providing input if necessary. The variety of formative assessment information 
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a teacher could collect during the game is invaluable for future instructional decisions. Teachers 

should demonstrate engagement and interest in the game and its outcomes to signal their own 

investment as part of the instructional process. 

 

Teachers should employ good questioning techniques when necessary to provide feed-

back or clarifications for students; this will help students to continue utilizing problem solving 

steps even if conflicted or uncertain about a next step of the game. The teacher should encour-

age this process by posing questions that further students’ learning and understanding rather 

than provide immediate answers. Often, students will correct their thinking within the question-

ing process; if necessary, the teacher could provide clarification, or pose a similar simpler task 

to trigger recollection and prompt new ideas. 

Teachers should capitalize on the opportunities for students to engage in the core mathe-

matical practices while involved in games. The Utah Core mathematics curriculum sets forth 

eight mathematical practices. Students in grades K-12 are expected to engage regularly in these 

practices and to employ them effectively in all of their mathematical learning and problem solv-

ing. These practices are: 

1. Make sense of problems and persevere in solving them. 

2. Reason abstractly and quantitatively. 

3. Construct viable arguments and critique the reasoning of others. 

4. Model with mathematics. 

5. Use appropriate tools strategically. 

6. Attend to precision. 

7. Look for and make use of structure. 
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8. Look for and express regularity in repeated reasoning. (UEN, 2011) 

 

These mathematical practices are key to the learning of mathematics while children de-

velop their knowledge, skills, and attitudes toward mathematics. Teachers can target one or 

more of the practices through games by promoting them through the design they utilize; howev-

er a game would be most effective if it requires application of a combination of most of the 

practices in a single game. 

 

Game-like Activities Design 

Every game used in the classroom for teaching, learning, and practicing mathematics 

should be aligned with the instructional objectives of the lesson and the unit. This alignment 

allows for teachers to design their own games based on the relationships and concepts they 

teach. Some guidelines help with decisions regarding content and context of the games: 

1. Games do not have to be complicated; the less complex the rules are the less time 

students will need to understand what they are expected to do and the more time 

they will spend practicing. 

2. If students have not experienced practicing with games before, try a game in a con-

tent they already have encountered. A review of the last year content may be a great 

starting point for the school year Start with a simple game you know; adapt it to 

work for your instructional objective, and start!  

3. “Recycle” known and used games by changing operations and numbers. Teach-

ers can determine the ranges of numbers students use, and they can use them to dif-

ferentiate the task with different levels of difficulty. 
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4. Vary larger group games with games in pairs, and even use the pairs as a practice for 

a more challenging group version of a game. The more variety in input students re-

ceive, the more versatile their own methods of solving mathematical problems may 

become. 

5. As a teacher, be prepared to alter some of the rules or make other needed changes if 

you observe that the game is not understood by the students or is not aligning well 

with your instructional objective. Value the instructional time and make adjustments 

as needed. Even if you need to direct the students to a different task instead if finish-

ing the game, do so; you may bring the game or a version of it on one of the follow-

ing days when students will be better equipped with solid mathematical knowledge 

to be efficient and successful problem solvers.  

 

How to Develop Instructional Game-like Activities 

1. Start with your current Core domain and standard and the respective unit goals 

and objectives. They will be your indicator for the key mathematical skills and 

knowledge students will need to master. While work with numbers, operations, 

and algebraic thinking may lend itself best to practice games, develop and use 

games that involve measurement, geometry, data, and other domains and clusters 

from the Core. 
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Example: Grade 4, Domain: Operations and algebraic thinking, 

Cluster: Gain familiarity with factors and multiples, Standard 4: 

Find all factor pairs for a whole number in the range 1–100. 

Recognize that a whole number is a multiple of each of its fac-

tors. Determine whether a given whole number in the range 1–

100 is a multiple of a given one-digit number. Determine whether 

a given whole number in the range 1–100 is prime or composite.  

2.  Within the standard, identify possible practice areas. For the example above, Find-

ing all factor pairs for a whole number in the range 1–100 is one such area. One of 

my favorite game published by the NCTM is the Factor Trail game (Vennebush, 

2014; http://illuminations.nctm.org/Lesson.aspx?id=2520) which requires students 

to find all factors of a number, to use strategy in making their decisions to move on 

the game board because this will affect the outcome of the game, and to calculate 

their final result. For a game involving pairs of factors, a similar game board con-

taining paths with prime and composite numbers could be developed, and students’ 

task will be to roll a die and land on a number to determine all factor pairs for the 

number they land. These pairs should be recorded, and partners could check for 

pairs their peer have missed and receive credit for the finds. The game could be var-

ied with composite numbers only, or with numbers in the range 50-100 and so on. 

For variety and a different practice game, instead of a game board with numbers, 

the numbers could be determined by drawing from a pile of number cards 1-100 or  
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a selected subset. In either game, students should monitor and justify their own and their part-

ner decisions.  

3. Students should keep a record of their numbers and the factor pairs. The teacher should ob-

serve and/or collect the recording sheets for formative assessment.  

4. After students finish the game (and the design of the game allows for it to be stopped and a 

score to be determined without reaching the end), they should share as class examples of 

numbers that have multiple pairs of factors and reason about them. 

5. Based on students’ progress in the games, the teacher determines the need for more experi-

ences with pairs of factors. As a next step and a good candidate for another game, the teach-

er could think of a game-like activity for students to Determine whether a given whole 

number in the range 1–100 is a multiple of a given one-digit number. 

6. As a follow up for the game on pairs of factors, the teacher may ask the class design a simi-

lar game where they include numbers with most pairs of factors. Then, they could compare 

games and try out their respective games. 

The game format for determining factor pairs is traditionally more engaging for students than 

an individual paper and pencil work, and the opportunities for discourse and peer monitoring 

allow for continuing reasoning and a variety of connections, thus allowing the students to en-

gage in core mathematical practices.  

 This process of making decisions about game use in the classroom should also be used 

when selecting existing, published games as well as when designing new activities. Concrete 

materials, like manipulatives and real life objects, could also be used, especially with young 

learners in games on sorting, counting, sequencing, and addition and subtraction practice. Other  
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supporting materials – for example, number lines, five and ten frames, place value mats, and 

multiplication and addition charts – could also be incorporated in games. Sets of number cards 

would be a versatile tool for a variety of number and operation games. They could help also 

with randomization of the numbers involved in a game task, which would more closely resem-

ble a situation of encountering numbers in real life rather than working with numbers in one 

single pre-determined problem.  

 Meeting instructional objectives should be in the center of any game implementation. 

Student learning and advancement of understanding plus engagement in the mathematical prac-

tices should guide teacher’s decision. Games and game-like activities could have a solid pres-

ence in the learning and practice of mathematical ideas, and by grounding them in the instruc-

tional objectives, we can ensure that they could provide benefits for students. 
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What is the Mathematics Vision Project? 

"What students learn is fundamentally connected with how they learn it." Deborah Ball 

 

“Effective teaching involves observing students, listening carefully to their ideas and explanations, having 

mathematical goals, and using the information to make instructional decisions.”  NCTM 

 

The MVP team has created all of the resources you need to guide students to develop conceptual understanding 

with “proficiency, along with factual knowledge and procedural facility.”[1] 

 

The classroom experience is composed of modules that are aligned with the Common Core State Standards for 

Mathematics.  Each lesson begins with a worthwhile task that has been designed to develop mathematical under-

standing, solidify that understanding, or allow for practice of the new concepts, while focusing on the mathemati-

cal goals of the chosen learning cycle.  (CMI Framework)  The MVP classroom experience does not look like the 

traditional mathematics classroom.  In the MVPclassroom the teacher  launches a r ich task and then through 

“teacher moves” encourages students to explore, question, ponder, discuss their ideas and listen to the ideas of 

their classmates.  In this way, the teacher connects the Eight Mathematical Practicesto the content. 

 

The Ready, Set, Go! homework assignments have been correlated to the daily classroom experience and should be 

assigned at the close of each class session. The homework is organized into three parts.  The Ready section is to 

help the student get Readyfor the upcoming work and prepare to learn new material.  The Set section is for prac-

ticing the skills that are being developed in the current lessons.  As students practice, the new mathematical skills 

become more Set or fluent.  The last section of homework, called Go!, is to help students remember the skills and 

procedures that they have learned previously.  As students mature mathematically, there are many math problems 

they should be able to do whenever they encounter them. The procedures for solving them become automatic. Stu-

dents should be able to take off and Go! with them.   

 

Students who need additional help with the Ready, Set, Go! assignments, can search the topic for the problem set 

in a popular search engine or follow the internet links, when available.  Most search engines return quality re-

sources in a reliable fashion. Most of the video links provided will take the student to specific lessons in Khan 

Academy.  When video lessons for the problems in Ready, Set, Go were not available at http://

www.khanacademy.com, applicable links from http://www.youtube.com have been included.   

 

Professional Development Resources have been compiled into a resource page.  If they are accessible electroni-

cally, the link has been given.  The NCTM articles and publications require membership.  A professional teacher 

of mathematics should be a member. 

 

Professional Development is available from the MVP team.  Our professional development comes in several 

forms.  Patrons can attend our summer conference or an MVP team of trainers can visit your school or district for 

training that is catered to your specific needs.  It is also possible to get a glimpse of the MVP vision of teaching 

and learning by attending our sessions at the NCSM or NCTM conferences. 

 

 

[1] Principles and Standards for School Mathematics. NCTM, 2000.pg. 20  

 

 

http://www.mathematicsvisionproject.org/for-educators.html#_ftn1
http://www.khanacademy.com/
http://www.khanacademy.com/
http://www.youtube.com/
http://www.mathematicsvisionproject.org/for-educators.html#_ftnref1


 

38   Utah Mathematics Teacher Fall/Winter 2014-2015  

 

 

Utah Mathematics Teacher Fall/Winter 2014 - 2015   35 

 



 

36   Utah Mathematics Teacher Fall/Winter 2014-2015  

 

 

Utah Mathematics Teacher Fall/Winter 2014 - 2015   37 

 


