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Passing rates Ð 
numbers of 

students with CÕs 
or higher  Ñ  in 
first-year math 

classes rose from 
20 percent to 60 

percent. 

 

Univer si ty o f Washington Ð College of Educat ion  

Do the Math  

Engage ment equals  academic s ucce ss  
 
The topic of math education comes laden 
with baggage. Myths abound. You either 
get it or you don’t. Even if you do get it, 
the only way to learn it is to master one 
step before moving onto another. You 
memorize. You drill. You test. Maybe 
you pass. Maybe — if math doesn’t 
catch your imagination — you fail. 
When 75-80 percent of the 
students at an urban high 
school in Washington state 
received D’s and F’s in their 
introductory math class, 
teachers decided it was time 
for change. Traditional 
teaching and curriculum 
weren’t working with these 
low-achieving students. 
Teachers were frustrated. 
 
“The freshmen and sophomores had 
virtually no skills. They could crank out 
worksheets, but if you gave them a quiz, 
they looked as though they knew 
nothing,” says one veteran teacher. She 
was on the verge of quitting.  
 
The school, a magnet school, is both an 
academic flagship for the district and a 
poster child for the city’s growing 
academic gap that divides along 
demographic lines. In honors classes, 
most of the students are white or Asian. 
In remedial classes, most of the students 
are non-Asian minorities. For many of 
them, college is someone else’s dream, 
and math — the gateway to college for 

high-achievers — is too hard, too boring, 
too irrelevant.  
 
“The kids say math doesn’t have 
meaning in their lives. They ask: 
‘What’s the point of this?’” says Ilana 
Horn, professor of mathematics 
education at the UW College of 

Education. “But if you can 
get them to buy into an 
introductory course, if you 
can turn them onto math, 
you can turn them onto 
going to college.” The first 
years of high school math 
mark a critical juncture for 
all students. Nationally, 
about 50 percent of students 
drop out of the math track 

altogether after they hit ninth grade. 
They don’t get it, and they can’t get 
away from it fast enough.  
 
It’s hard for math teachers — who found 
math easy themselves— to tackle the 
problem. But the frustrated math 
teachers at this urban high school 
decided to try. In an effort to update 
their teaching skills and to find a 
curriculum that would engage struggling 
students, they partnered with a UW 
team. It was led by Horn, whose work 
focuses on the underperformance of 
American secondary students in school 
mathematics, and by Jim King, a UW 
math professor. 
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After  a year of 
intense change in 
her  classroom, she 
estimated at least 

90 percent of 
students were 
participating.. 

Horn believes high-level mathematics 
should be accessible to all students, 
including low-achievers often excluded 
from the curriculum. Keeping 
underachieving students from working 
on probability because they haven’t 
mastered fractions may be stopping them 
in their academic tracks, she suggests. 
Students having trouble with one 
mathematical concept may need a 
different door into mathematical 
thinking.  
 
“There’s a common assumption that the 
kids who struggle are not capable of 
engaging in higher level thinking,” says 
Horn. “They often can be really good at 
math, but the way they get there is not 
the traditional route.”  
 
Under a National Science 
Foundation grant to the UW 
Department of Mathematics, 
the university team worked 
with the high school teachers 
on revamping the math 
program, adapting a new 
interactive curriculum 
focused on problem-solving, 
and changing their methods of teaching.  
 
The UW team asked teachers to visit one 
another’s classrooms and collect data on 
the kinds of questions being asked. 
Most, the teachers realized, were 
procedural questions, and inside the 
classrooms the teachers were doing most 
of the talking. “The students were doing 
whatever they wanted while I stood up 
and lectured,” says the department chair, 
a 25-year-plus teaching veteran.  
 
She estimated only 20 percent of 
students in introductory math classes 
were engaged participants under the old 
model. After a year of intense change in 

her classroom, she estimated at least 90 
percent of students were participating.  
 
The UW team observed in classrooms, 
often with video cameras trained on 
students. Later, they screened clips for 
teachers in a “Video Club,” posing 
questions: Were the students engaged? 
What was their understanding of the 
problem? “It’s like video playback when 
you’re training athletes,” explains Horn. 
“You analyze the plays, then debrief.”  
 
Another grant from the Carnegie 
Foundation allowed the UW to help the 
school hire an additional math teacher 
for a year, freeing up an extra planning 
period for the staff. The team of teachers 

used the time for one-on-
ones with students and 
parents, and for group 
strategizing. They found that 
working collaboratively, 
instead of isolated within 
their own classrooms, helped 
them more effectively hone 
curriculum and teaching 
methods to students’ needs.  
 

“There is this mythology in America of 
the lone super-star hero teacher, the 
Jaime Escalante,” says Horn, referring to 
the Los Angeles math teacher made 
famous in the movie Stand and Deliver. 
“But you can’t do it alone. A single 
teacher cannot close the achievement 
gap.”  
 
The teachers decided to use a new 
curriculum that had been developed 
through a collaboration of university 
researchers and classroom teachers from 
across the country. The UW team 
offered training and support to help 
implement the curriculum effectively. 
Essentially, the curriculum engages 
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students in applied but complex 
mathematical problems: How can you 
predict the length of a shadow? How 
much time would it take — and what 
would it cost — to make a pioneering 
2,400 mile trek on the Overland Trail?  
 
Students, working in groups, began to 
debate central mathematical issues as 
teachers assured them, “You can do 
this!” Even the most reluctant students 
began to weigh in. “Everyone has 
different mathematical abilities,” says 
Horn. “If you have a place for that, if 
you allow kids to be smart, the kids start 
to value each other.”  
 
By year’s end, changes in the first-year 
math class- rooms were dramatic. 
Students were engaged, and they were 
engaged in higher-level math thinking. 
In prior years, they might still be 
studying fractions come springtime. This 

spring, they were tackling standard 
deviation and other statistical concepts.  
 
Passing rates – numbers of students with 
C’s or higher — in first-year math 
classes rose from 20 percent to 60 
percent. And teachers reported seeing 
higher levels of understanding and 
engagement, even among students who 
were not passing.  
 
For the math teachers, who described it 
as both the hardest and the best year they 
have spent in a classroom, it all added 
up. “This is by far the most growth I’ve 
ever made as a professional,” says one 
classroom veteran. Horn and the UW 
team are continuing their collaboration 
with the school, determined to help the 
teachers accomplish their goal of 
increasing student pass rates still further 
next year. 

 
From http://depts.washington.edu/coe/faculty/pubs/rtmatters/2006/research_that_matters_06.pdf 
 

 

The Evergreen State College Master in Teaching Program 

Increasing Knowledge, Creating Leaders  
Evergreen’s Master in Teaching (MIT) 
program is developing a partnership with 
Marshall Middle School to support their 
plan to help close the achievement gap 
that exists for some of their students in 
mathematics.  MIT will support the 
enriched math curriculum through 
consultation as well as placing practicum 
students and student teachers in this 
program. 
 
Faculty Member Anita Lenges is 
working on increasing the mathematics 
knowledge of teachers as well as their 

skills in teaching that knowledge. The 
three key features of her work are:  
 
a) A strong focus strong on the 
mathematical learning goals as teachers 
use problem based inquiry lessons,  
 
b) Helping teachers understand how to 

build on students' existing knowledge 
and move it forward rather than trying 
old tricks that have never been 
effective, and finally  
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Mathematics 
knowledge is held 
and understood 

differently by those 
who have to help 
others learn it, 
than those who 

simply use it in a 
work or  everyday 

capacity. 

c) Including or focusing deliberately on 
culturally relevant practice. 

 
She has participated in research funded 
by a grant at the University of 
Washington to work with K-12 teachers 
to advance three goals:  
 
1) Deepen teachers' math knowledge,  
 
2) Better prepare them to teach 

mathematics, and  
 
3) Increase leadership 

capacity among those 
teachers.  

 
She is also working in a 
collaborative with 
mathematics and math 
education faculty across 
the state to learn what is 
the mathematics 
knowledge needed for 
teachers to teach 
mathematics. 
Mathematics knowledge 
is held and understood differently by 
those who have to help others learn it, 
than those who simply use it in a work 
or everyday capacity. In this 
investigation, they are creating 
curriculum materials for teachers to use 
in a Lesson Study format (similar to the 
Japanese model) to improve math 
instruction across the state.  
 
Along with Dr. Elham Kazemim she 
conducted research that found some 
important ways that the textbooks 
adopted by districts shaped teachers 
ways of interpreting ideas about math 
teaching. In other words, when project 
work centered on ideas of curriculum 
and instruction, teachers' understanding 

of those concepts were filtered through 
their experiences with textbooks.  
 
Dr. Lenges’ goal is to develop leadership 
capacity among mathematics teachers in 
the South Sound region via two avenues:  
¥ Providing ongoing professional 

development and colleagueship with 
Evergreen graduates, better 
preparing them in math content, 
pedagogy, and teacher leadership as 
they develop into experienced 
teachers; and  

¥ Working with teachers in 
the Shelton School District 
to improve their math 
knowledge, understanding 
of math development k-12, 
and knowledge of effective 
pedagogy.  

 
Vauhn Foster-Grahler , 
Director of Evergreen State 
College QuaSR Center (Math 
and Quantitative Reasoning 
Center), recently gave two 
presentations in Cincinnati to 

new college math faculty as part of 
project ACCCES.  The project takes new 
MS and PhD graduates and helps them 
learn to be effective teachers 

 
A “best practices” link to the QuaSR 
Center web site that will include group 
activities, assessments, etc., is currently 
under development.  
 
David McAvity, another Member of the 
Faculty at Evergreen, is investigating the 
teaching of math in the context of 
observing, understanding and 
representing patterns and order in nature. 
In programs with Ruth Hayes, and 
Expressive Arts faculty, Evergreen has 
developed integrated math and art 
workshops that teach geometry, 
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symmetry, fractals, number patterns, 
growth laws, perspective and tiling. 
These are all topics that could be taught 
at a variety of levels, and would enrich 
the math curriculum in elementary and 
secondary schools. 
 
At a slightly more advanced level work 
is underway with biologists to integrate 
mathematical modeling ideas early in 
their education. Biology is increasingly a 
mathematical discipline (traditionally 
Biology has been viewed as the least 
mathematical science, but has changed 
over the last 10-15 years). Lenges 

incorporates biological modeling 
principles to introduce concepts of 
function at the pre-calculus level, and 
incorporates more modern topics 
associated with bioinformatics and 
multi-species interactions. Although 
students find this way of learning 
mathematics more challenging than 
learning and manipulating formulae, it is 
more relevant and in the end they seem 
to reach a higher level of "achievement", 
in the sense that they see mathematics as 
an integrated part of their discipline and 
are able to use what they have learned 
directly. 

 

 

Eastern Washington Univer si ty  
 
Mathematics education faculty at 
Eastern Washington University (EWU) 
are currently providing both pre-service 
and in-service teacher education 
opportunities.  
  
They are well into the process of 
creating a comprehensive course 
curriculum package that will provide a 
comprehensive curriculum, including 
scope and sequence, important course 
prerequisites, task exemplars, and 
suggested assessment items.  
  
Also under development are the courses 
for a Master's in Education with a 
Middle School Mathematics focus.  
  
The math department also offers several 
professional development opportunities 

for in-service teachers. In addition to the 
Partners in Learning (PiL) project – a 
grant-funded collaboration between 
EWU and the Cheney School District – 
there is the Mathematics Case Study 
Project for middle school teachers and 
the Mathematics Content Collaboration 
Communities for high school 
mathematics teachers. Short descriptions 
of these projects follow.  
  
Additionally, representatives of 
Eastern’s mathematics department are 
assisting the State Professional 
Educational Standards Board in revising 
the current mathematics endorsement 
competencies for teacher certification to 
reflect current research and best 
practices in the field.  
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The Guide for 
Exploring 

Mathematics 
(GEM) tasks 

provide a 
framework for 

teachers to unpack 
school mathematics 

with peers. 

Mathematics Content Collab oration Communit ies:   

Adaptiv e Prof essi onal Dev elop ment  
 
Abstract:  
This project will create an analytic tool, 
the GEM (Guide for Exploring 
Mathematics), to identify growth of 
content knowledge for teaching 
secondary mathematics. Faculty at EWU 
are currently working with 
Mathematicians and Mathematics 
Educators from the University of 
Washington, the University of Michigan, 
Seattle, North Thurston, and Spokane 
School Districts to adapt 
measures of content 
knowledge for elementary 
teachers to the high school 
content level. The GEMs 
will focus on the 
mathematical content 
knowledge needed to teach 
and to focus teacher’s 
attention on effective 
instructional strategies, 
rather than simply what a 
teacher knows about 
mathematics.  
 
This project will focus on the following 
set of central questions: 
 
1. What are the content differences 

between knowing mathematics and 
the content knowledge needed to 
teach mathematics for high school 
teachers? 

 
2. What connections are there between 

understanding this content and 
student learning? 

 
3. How do teachers learn this content? 
 

4. How can learning communities be 
structured to focus on this specific 
type of mathematical content 
knowledge? 

 
5. How can the effect of the project be 

measured? 
 
The work of the project will include 
writing the indicator; piloting it over a 
two-year period with secondary 

mathematics teachers; 
and revising it as needed. 
The instrument will 
be designed for use 
in professional learning 
communities. Collaborative 
teams will use 
the instrument to guide and 
inform the work of the 
professional 
learning community. The 
survey will be administered 
at the beginning and end of 

the collaborative   period in order to 
guide teacher’s initial thinking about the 
work of the community and to measure 
the learning that occurs over time. 
 
The tools developed will be available for 
implementation in two different ways.  
 
1. They can be used as part of a long-

term professional development plan 
to increase the content knowledge 
for teaching mathematics of teachers. 
Research indicates that a significant 
predictor of student achievement is 
the content knowledge of the teacher 
(see original proposal). The outline 
following shows how this model 
could be used in conjunction with a 
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The GEM tasks É  
define what is 
different about 
mathematics for  
teaching and just 

knowing 
mathematics. 

professional learning community 
protocol to focus the study on 
content areas that could provide the 
greatest benefit.  

 
2. The materials could also be used as a 

stand-alone tool to evaluate the 
effectiveness of independent 
professional development efforts. 

 
It is increasingly accepted that “teacher 
effects on students’ achievement are 
driven by teachers’ ability to understand 
and use subject-matter knowledge to 
carry out the tasks of teaching” (Hill, 
Rowan, & Ball, 2005). What is not 
understood is how to foster in teachers 
the ability to understand the underlying 
organization of mathematics as taught in 
schools. The Guide for Exploring 
Mathematics (GEM) tasks provide a 
framework for teachers to unpack school 
mathematics with peers. Teachers focus 
on the salient mathematical points, 
explore and deepen their understanding 
of subject matter knowledge for 
teaching. The discussions around a 
single rich task can focus 
teacher attention not only on 
the connections between 
different approaches, but 
lead to discourse about the 
mathematical structure of 
the tasks. Discussions of this 
type share the following 
characteristics: 
 
¥ The focus is on the big ideas (the 

math inside the math they teach) 
 
¥ A spirit of curiosity where teachers 

recognize that a single approach 
ignores much that is worth knowing 

 
¥ Safe environment to ask questions 

about all approaches and the 

sequence of steps taken where it is 
encouraged to ask questions at any 
time 

 
¥ Explicit discussion of what is 

assumed or taken for granted, and a 
recognition of the role of prior 
mathematical knowledge in new 
ways 

 
¥ Considers the mathematics that 

teacher’s need, going beyond 
multiple solutions to examine the 
emerging understandings of learners 

 
¥ Discussions that lead to personal 

reflection and higher level thinking 
 
¥ Uncovers the implicit mathematical 

ideas embedded in the larger idea or 
task 

 
¥ Examination of the crucial role of 

mathematical language 
 
The GEM tasks will be structured to 
direct teachers toward particular 

mathematical discussions. 
Not just solving problems, 
but communicating about the 
mathematics a teacher would 
need to know and why. The 
discussions will address 
basic the mathematical 
concepts and foundations, as 
well as the confronting the 
way that those concepts are 

often accepted as given. 
 
During the discussions of the GEM 
tasks, teaches will be prompted to 
examine the steps that are assumed and 
then omitted by teachers and students to 
understand how these omissions inform 
mathematical understanding.  What is 
considered elegant in math class if not 
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The video É 
provides an 
important 

Òexistence proofÓ 
that students are 

capable of 
significant 

mathematical 
reasoning. 

the most abbreviated process? Why and, 
more importantly, when is a careful and 
thorough elaboration of a solution more 
appropriate? When is this not necessary? 
The discussions will elaborate on and 
recognize what has been compressed and 
in what ways. Expert teachers recognize 
these mathematical connections. A 
teacher that possesses a fully 
mapped out mathematical 
knowledge terrain AND an 
appreciation of the places 
where mathematical 
knowledge gets compressed 
in ways that cut against how 
it needs to elaborated for 
teaching has to better 
prepared to teach than a 
colleague who is good with 
math but lacks these  

understandings. The GEM tasks will 
focus teacher attention on understanding 
the increased depth of mathematical 
knowledge a teacher needs. 
 
What is essential is a collective 
reconstruction of the mathematics. 
Directing teachers into conversations 

about math tasks can prompt 
them to grapple with 
mathematical concepts that 
otherwise are not examined. 
The GEM tasks will foster a 
way of communicating about 
mathematics that result in 
discourse about the 
mathematical features of the 
tasks, and defines what is 
different about mathematics 
for teaching and just 
knowing mathematics 

 
 
 

 

 
 
 
 
 
Project Descr iption  

The Washington Mathematics Case 
Study Project is a partnership created to 
explore mathematics with teachers while 
creating professional development 
materials. Emphasis is on developing the 
big ideas of mathematics through a study 
of student work using video and written 
cases taken from real classrooms. The 
two overall goals of the project are to 
increase content knowledge of 
participating teachers, and provide 
teachers with the expertise to use 
classroom discussion as a tool for 
increasing student understanding.  

Lead institution Eastern Washington 
University, along with Washington State 
University, and the University of 
Washington, work with seven high-need 
districts throughout the state are partners 
in this project. The universities bring 
expertise in mathematics content, 
education, professional development 
delivery and materials creation, state and 
federal standards, and evaluation. 
Partner districts enroll over 86,000 
students, over half of whom are low-
income, and who are disproportionately 
failing the WASL. Their teachers are 
eager to increase their understanding of 
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mathematics, student learning, standards, 
and leadership. 

In each session, participants will first 
spend time examining a rich 
mathematical problem. The tasks are 
chosen to provide multiple entry points 
and non-algorithmic solutions. Content 
knowledge, as well as mathematical 
knowledge needed for teaching, are 
increased as different solution 
approaches are discussed. We will then 
show a video segment of an actual 
classroom discussion of the same task. 
The video grounds the activities, and 
provides an important “existence proof” 
that students are capable of significant 
mathematical reasoning.  

The changes required to improve 
student achievement require a great deal 
of learning on the part of teachers and 
are difficult to make without support and 
guidance (Ball and Cohen, 1997; Borko, 
2004; Putnam and Borko, 1997; Wilson 
and Berne, 1999). Ongoing and targeted 
professional development to help 
teachers teach to the new standards is 
needed. “[T]he professional 
development currently available to 
teachers is woefully inadequate” (Borko, 
2004). Our program helps to fill this gap. 
Many grade 6-12 mathematics teachers 
did not major or even minor in 
mathematics in college and therefore 
have limited content knowledge. 

Surveys show that most teachers do not 
feel prepared to meet the needs of 
students at both the high and low levels, 
due to limited knowledge of 
mathematical pedagogy, state standards, 
and assessment methods. Current 
research shows that effective 
professional development includes 
elements of both content and pedagogy 
(Ball and Cohen, 1997; Borko, 2004; 
Putnam and Borko, 1997). And yet, no 
materials currently exist that are 
designed specifically to align to 
Washington’s Grade Level Expectations 
(GLEs).  

To guide student thinking, teachers 
must understand how children’s ideas 
about a subject develop, and the 
connections between student ideas and 
the important ideas in mathematics 
(Schifter and Fosnot, 1993). Professional 
development can help teachers construct 
these understandings (Borko, 2004). All 
project activities and materials 
developed will utilize effective, 
research-based practices. Resources for 
development include Washington State 
Mathematics GLEs, Washington State 
Professional Development Planning 
Guide, National Council of Teachers of 
Mathematics (NCTM) Teaching 
Standards, and National Career 
Development Guidelines.  

 
 

Learning Transformed 
Eastern Washington University and the 
Cheney School District have joined 
efforts to improve K-12 student 
achievement by changing the way 
teachers teach.  The project titled 
“Learning Transformed” will identify 
and implement strategies to change 
traditional “one size fits all” classrooms 

by using technology, data, and new 21st 
Century teaching and learning strategies.  
Through action research, administrators, 
teachers, pre-service students, and 
faculty will focus on --  
 
1) Creating a culture of 

continuous improvement through 
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Teachers with a 
strength in 

mathematics often felt 
alienated when they 
were challenged to 

explain why 
algor ithms Òwork.Ó. 

research-based team planning, 
ongoing collaborative time for 
content-specific teachers in middle, 
high and post-secondary schools, 
collecting and analyzing student data 
and designing instruction to address 
individual student needs, book 
studies, and professional 
development. 

2) Changing instruction to 
increase student achievement in 
mathematics and language arts, 
particularly for 6th through 12th grade 
students who have not met standard, 
through differentiated instruction, 
effective integration of 
technologically-rich tools and 
resources into teaching and learning, 
and additional instruction through 
math/language arts labs and tutoring 
support. 

3) Strengthening teacher 
preparation programs by developing 
a continuous, feedback loop from K-
12 to higher education that builds on 
K-12 student data and research-based 
instructional change to inform 
teacher preparation so that teaching 
graduates enter classrooms prepared 
to meet the needs of all students to 
be successful in the 21st century.   

4) Engaging parents through 
individualized conferencing 
regarding student progress and 
learning needs and through 
technology access at home to review 
content area standards, records of 
student work, assessment results, and 
instructional software programs. 

 

Washington State Universit y  

Help ing elementary teachers hone their  ski lls  
Math Education faculty member Amy 
Roth McDuffie, on the Tri-Cities 
campus, collaborates with Edwin 
Markham Elementary School teachers 
(Pasco School District) and Tapteal 
Elementary School teachers (Richland 
School District), thanks to 
the Washington State 
Higher Education 
Professional Development 
Partnership Grant 
Program.  
 
The Tri-Cities project is 
funded by Higher 
Education Coordinating 
Board through U.S. 
Department of Education’s Improving 

Teacher Quality Program. Activities 
include workshops to introduce lesson 
study and professional learning 
communities as models of professional 
development; weekly grade-level team 
meetings to analyze assessment data, co-

plan units and common 
assessments, observe 
teaching and learning, and 
analyze and reflect on 
teaching and learning; and 
math-focused workshops 
aimed at improving 
teachers' knowledge of 
teaching and specific 
content areas (for example, 
geometry). McDuffie serves 
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ÒI understood why 
it just isnÕt good 
enough to teach 

kids steps to 
follow.Ó 

as a resource for selected grade-level 
team meetings and facilitates workshops. 
 
In addition to supporting teachers' 
professional development, McDuffie 
conducts research on their professional 
growth through these school-based 
experiences. She hopes to answer three 
questions: 
 
¥ To what extent do professional 

development 
experiences that are 
situated in teachers' 
practices support 
teachers' and students' 
learning? 

 
¥ What is the nature of 

teachers' interactions 
and the professional culture 
regarding mathematics teaching and 
learning in the professional learning 
communities? 

 
¥  What are key supports and barriers 

in establishing and maintaining 
professional learning communities? 

 
On WSU’s Pullman campus, faculty 
member Jo Clay Olson investigates the 

professional development of 
mathematics teachers working in 
elementary and secondary schools. Her 
recent research examined the role of 
cognitive dissonance in helping teachers 
reflect on their conceptions about the 
nature of mathematics, what it means to 
know and understand math, and how 
students demonstrate their knowledge. 
She found that teachers with a strength 
in mathematics often felt alienated when 

challenged to explain why 
algorithms “work.” This 
alienation distanced them 
from making substantive 
changes in their teaching 
practices. Once these teachers 
experienced and understood 
the power of modeling, they 

became proponents of new ways to teach 
math. “I never really understood division 
with fractions until I needed to figure out 
a model for it,” said  Karmen Kirtley, a 
secondary teacher from Colorado. 
“When I understood how to draw a 
model that shows why we invert and 
multiple, I understood why it just isn’t 
good enough to teach kids steps to 
follow.” 

Finding links between words and numbers 
Joy Clay Olson also has examined how 
well a state proficiency test similar to 
Washington’s—that of Colorado—
reflected the mathematical knowledge of 
students. While the sample was small, 
analysis indicated that for proficient 
students the test score did correlate with 
students’ conceptual understanding. But, 
there was no correlation for students 
who were classified as non-proficient. 
Analysis of student responses indicated 
that non-proficient students interpreted 
words with a single meaning while those 
who were proficient selected an 
appropriate meaning for a given context. 

Hispanic students considered fluent in 
English were over-represented in the 
non-proficient group. This led Olson to 
investigate how students who are 
learning English conceptualize 
mathematics as they become more 
fluent. 
 
Partnering with linguists and specialists 
in language acquisition, Olson is 
investigating how people create 
meanings and attach them to words. 
Many words used in mathematics have a 
different meaning when used in 
everyday speech. For example, the word 
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“or” has an exclusive meaning in 
everyday language; Do you want an 
apple or peach? In mathematics, the 
word “or” has an inclusive 
interpretation; Is 2 less than or equal to 4 

halves? This research will be used to 
create strategies that teachers can use to 
help students gain proficiency in math 
while acquiring English language skills.  
 

Factoring language and culture in to math inst ruct ion 
“Language and Cultural Factors in 
Mathematics,” a Spring 2007 course that 
will be taught by Amy McDuffie and 
Anne Campbell in Vancouver, is 
designed for those who teach 
mathematics to culturally and 
linguistically diverse groups. Those 
groups include students who speak 
English as a second language and are 
enrolled in mainstream mathematics 
classes. The course examines linguistic, 

cultural, and cognitive factors that 
influence the acquisition and learning of 
mathematics. Specific attention will be 
given to research findings and 
instructional. Teachers taking the course 
will analyze their own math curriculum 
and materials, and will learn strategies to 
adapt materials for their specific 
students.  
 

Gearing up young students for co lleg e success  
 Mathematics is a core subject of the 
WSU Tri-Cities program GEAR UP 
(Gaining Early Awareness & Readiness 
for Undergraduate Programs), which is 
designed to boost the number of low-
income students who are prepared to 
succeed in higher education. GEAR UP 
includes early interventions, along with 

tutoring during and after school, to build 
interest and success. An enriched, 
technology-based curriculum is critical 
to its success. The WSU program uses 
campus visits and motivational speakers 
to break through to students from middle 
school through high school. Select 
students receive scholarships

PRiSSM shines a lig ht on high quali ty teaching 
College of Education faculty members at 
WSU-Vancouver are working with more 
than 150 teachers in six school districts 
to improve the teaching and learning of 
mathematics in grades 6-12. 
 
David Slavit, Tamara Nelson, and Anne 
Kennedy head the Partnership for 
Reform in Secondary Science and 
Mathematics (PRiSSM) professional 
development project in southwest 
Washington.  The $1.4 million, three-
year project funded by the U.S. 
Department of Education. It supports the 
development of teacher collaborative 
inquiry to promote high-quality learning 

and teaching in mathematics and 
science.   
 
PRiSSM began in Summer 2004 and has 
extended to 22 schools, engaging more 
than 200 secondary teachers in six 
school districts: Evergreen, Goldendale, 
Kalama, Klickitat, North Thurston, and 
Washougal.  Teachers participating in 
PRiSSM are mathematics and science 
teachers from related middle and high 
schools.  The structure of PRiSSM 
supports the forming of cross-discipline 
inquiry groups amongst teachers in the 
related schools.  With support from 
project personnel, the teacher groups 
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developed a common vision of high 
quality teaching and learning, then 
developed and pursued an inquiry 
question focused on instructional 
practice and improved student learning. 
Teacher groups report increased 
collaboration, more focused instructional 
goals, and targeted support in 
mathematics and science areas in need of 
special attention.   
 
The Vancouver faculty team of 
Kennedy, Nelson and Slavit recently 

received a 52-month, $1.9 million 
research grant from the National Science 
Foundation.  The funding will allow for 
comprehensive research into the 
instructional and student learning 
outcomes of these teacher self-studies 
and changes in instructional practice. 
The research will also investigate the 
sustainability of PRiSSM for two years 
beyond its conclusion in August 2007. 
 

Forming community partnerships  
With the creation of a math coordinator 
Barbara Freeouf’s position, WSU-
Vancouver has increased the university’s 
visibility and influence in the local math 
and science community. Her activities 
range from judging “LegoRobotics” 
competitions to hosting a Math/Science 
Day for MESA (Mathematics 
Engineering Science Achievement 

schools in the region. MESA provides 
content and job-related learning 
experiences for traditionally under-
served middle school students. Freeouf 
convenes regular meetings with regional 
high school math chairs in order to share 
information about curriculum, teaching, 
and state testing.  
 

 


