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Some topics will be introduced earlier, some omitted, 
and students will have to show their understanding 
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Big ShiftS  

teacher nena Hupp 
reads the book 1+1=5 
and Other Unlikely 
Additions to children in 
her kindergarten class 
at Worthington 
Elementary. 

By Erik Robelen
Ellicott City, Md.    

Nena F. Hupp pauses from reading her kinder-
gartners the picture book Let’s Count to help 
them better understand the math assignments 
they are about to tackle in small groups.

“Remember, when you get to 10 dots, a better way is to 
represent those 10 dots with just a stick,” 
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said Ms. Hupp, who teaches at Worthington 
Elementary School in this community near 
Baltimore. “It takes us forever to have to 
count all those dots. Mathematicians were 
smart when they came up with that idea, be-
cause it makes it so much easier.”

Prior to this school year, kindergartners in 
the 50,000-student Howard County district—
and in public schools across Maryland—were 
not expected to learn about representing tens 
and ones, a building block for understanding 
place value, explains Kay B. Sammons, the 
district’s elementary-math coordinator.

“Prior to the common core,” she said, “it was 
a 1st grade objective.”

That’s now changing, along with a whole lot 
more.

Across the nation, big shifts are afoot as 45 
states and thousands of school districts gear 
up to implement the Common Core State 
Standards in mathematics. The standards 
will change the grade levels at which some 
content is introduced, push aside other top-
ics altogether to achieve greater depth, and 
ask students to engage in eight “mathemati-
cal practices” to show their understanding, 
from making sense of problems to reasoning 
abstractly and constructing viable arguments.

Some districts are already working hard to 
make the transition.

In Albuquerque, N.M., more than three 
dozen 4th and 8th grade math teachers are 
piloting the new standards this school year. 
In fact, several of them starred in videos re-
corded last fall in their classrooms to demon-
strate lessons.

In Boston, teams of teachers and teacher-
leaders are developing new curriculum-guid-
ance documents, grade by grade, and combing 
through the district’s textbooks and other in-
structional materials to see how they fit with 
the common core, what’s useful, what’s not, 
and where material should be reordered or 
supplemented.

In Howard County, the math standards 
were inaugurated for kindergarten this school 
year, with the 1st and 2nd grades to follow in 
the fall. To help prepare, district math leaders 
brought together some teachers, including Ms. 
Hupp, to serve in a focus group that delivered 
feedback on draft curricular materials for kin-
dergarten.

“We would create things and get reactions 
from the teachers, asking: ‘Does this make 
sense to you? Would you change this?’ “ said 
Ms. Sammons. “They gave us some terrific 
insights into how to develop this tool that is 
useful and user-friendly.”

The suburban district also has started to 
communicate with families, whether at back-
to-school events, in newsletters, or on the dis-
trict website, to make sure they understand 
the changes coming. In fact, the district is 
planning a broader public relations campaign, 

with brochures, public forums, local TV spots, 
and even podcasts.

Gail F. Burrill, an academic specialist at 
Michigan State University and a former pres-
ident of the National Council of Teachers of 
Mathematics, suggests that bringing families 
on board is critical.

“It’s not going to be enough just to support 
the teachers in making this change,” she said, 
“if the broader community doesn’t understand 
and support it.”

‘Flipping a Switch’

States and districts face a host of challenges 
in adapting to the standards, from ensuring 
that teachers are adequately prepared and 
supported to overhauling the curriculum and, 
more broadly, figuring out exactly what ex-
emplary classroom practices tied to the stan-
dards should really look like.

The transition is tricky since, even as dis-
tricts are beginning to move toward the new 
standards, common assessments pegged to 
them have yet to be developed. District offi-
cials note that, for the time being, schools will 
be judged on existing state tests that don’t 
align to the new standards.

Meanwhile, many state and district officials 
say textbook publishers are scrambling to 
catch up with the common standards and few, 
if any, materials that truly align are available.

In addition, it’s not simply a matter of flip-
ping a switch to have instruction at all grade 
levels reflect the new standards. After all, a 
lot of math content builds on prior learning.

“You can’t say, from one year to the next, 
we’re going to go 100 percent common-core 
standards, because students aren’t coming 
with the [prior knowledge] to embrace it,” said 
Jesch A. Reyes, the director of math and sci-
ence for the 405,000-student Chicago district, 
which has a group of “early adopter” schools 
in which teachers are starting to implement 
the new standards and share lessons learned. 
“Over the next several years, we’re ... intro-
ducing them incrementally, building teacher 
capacity and student capacity.”

Many district and state officials say they 
expect, to varying degrees, that the new stan-
dards will be tougher for students to meet.

William Barnes, the Howard County dis-
trict’s secondary-math coordinator, describes 
the new standards as “very different” and 
“much more rigorous” than Maryland’s prior 
math standards.

“This is fewer, higher, so that’s a significant 
shift in paradigm for Maryland,” said Mr. 
Barnes, the immediate past president of the 
Maryland Council of Teachers of Mathemat-
ics.

On average, students will be expected to 
master about half as many standards as be-
fore, he said, but they’ll be asked to under-

stand that content in much greater depth.
“Here in Illinois, a lot of the content taught 

at each grade level is being pushed down to 
other grade levels, even several grades down,” 
said Mr. Reyes from the Chicago school sys-
tem.

His colleague, district math specialist Mat-
thew S. McLeod, adds that while many teach-
ers in the city’s early-adopter schools seem 
enthusiastic about aspects of the standards, 
such as the eight mathematical practices that 
are a key focus of their work right now, the 
teachers are apprehensive about the new ex-
pectations.

“They are panicked about how hard it’s 
going to be to get our students to this level of 
rigor,” he said.

An array of initiatives have emerged to ease 
the transition to the new standards. For one, 
the 11 states, plus the District of Columbia, 
that won a slice of $4 billion in federal Race 
to the Top aid have had extra money to fuel 
professional development and devise new re-
sources to help schools, among other activities.

advisory Group

Meanwhile, a set of leading national groups, 
including the NCTM, the Association of State 
Supervisors of Mathematics, and the Council 
of Chief State School Officers, have formed the 
Math Common Core Coalition to offer exper-
tise and advice on the standards.

One new resource touted by several math 
educators is the Illustrative Mathematics 
Project website, which aims to supply high-
quality math tasks, all carefully vetted by 
math experts and teachers, to illustrate the 
range and types of work that students will ex-
perience in a “faithful” execution of the stan-
dards.

William G. McCallum, a University of Ari-
zona math professor who spearheaded the 
project and also was a lead writer of the com-
mon standards, said plans are in the works to 
expand the site to become a thriving online 
community of math educators with expertise 
in the new standards and how to translate 
them for the classroom.

‘Stronger Foundation’

The Howard County district, one of Mary-
land’s top-performing school systems, is 
working on many fronts to implement the 
standards, from providing professional devel-
opment to revamping its curriculum, in an 
effort to be sure schools are ready for all the 
changes to the what, when, and how of math 
instruction envisioned with the common core.

On the when issue, for example, Mr. Barnes 
said about 40 percent of concepts now taught 
in Algebra 2 will shift to Algebra 1.

At kindergarten, the only grade level where 
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the district has fully implemented the stan-
dards, the core focus is number development 
and spatial thinking.

“The children will have a stronger founda-
tion in number as they move into 1st grade 
than they historically did,” said Ms. Sammons, 
the elementary-math coordinator.

In the past, for instance, kindergartners 
were expected to be able to count up to 31, by 
ones; the new standards ask them to count to 
100, by both tens and ones. In addition, she 
said, they are asked to start counting from 
any number.

The district has a three-year transition plan, 
she said, so that by 2013-14 all grade levels 
will fully reflect the new standards.

It is developing a detailed curriculum—de-
scribed as a set of “living documents”—that 
will evolve and grow to meet the needs of edu-
cators and students. 

The material, posted on a wiki site, walks 
Howard County teachers through the math 
standards one by one. First, the standard is 
presented. Then, the district translates it into 
plain language with further explanation for 
teachers. The wiki site identifies common 
student misconceptions to watch out for, pro-
vides a sequence map of the curriculum and a 
progression chart to help see where students 
need to be, with benchmarks along the way. 
It also identifies a host of instructional re-
sources, as well as information on formative 
and summative assessments.

“We really unpack what’s supposed to be 
going on in the standards,” said Ms. Sammons.

Ms. Hupp, one of three kindergarten teach-
ers at Worthington Elementary, raves about 
the wiki site, saying it’s a vital resource. Over-
all, she’s upbeat about the new standards and 
her experience so far teaching them.

“I like it so much better,” said Ms. Hupp, a 
15-year teaching veteran who notes that she 
is now better able to meet individual children 
where they are academically.

One big challenge, she said, is figuring out 
how to reach the deeper level of math under-
standing the standards espouse.

“The question is: How do you dig deeper?” 
she said. “For anybody who starts teaching 
the common core, that is going to be the chal-
lenge.”

But the wiki guidance has been helpful in 
identifying sample lessons to foster that, she 
said.

One especially welcome change, she said, is 
that with fewer math concepts to cover, she 
has time to better gauge whether a student 
truly understands the material.

“Some of the kids that [met] the standard at 
the surface level were missing some pieces,” 
she said. “You could start picturing what their 
knowledge of that skill is, whether it was just 
memorization or whether they had it.”

Meanwhile, with support from the Seattle-

based Bill & Melinda Gates Foundation, a 
handful of urban districts have gotten started 
on implementing the common core. Six sys-
tems, including Albuquerque and Boston, 
received $500,000 planning grants in 2010. 
Those six, along with two others, are also “lead 
districts” in a common-standards project of 
the Council of the Great City Schools, which 
received a $4.6 million grant from Gates last 
year for its work. (The Gates Foundation also 
provides support for coverage of K-12 business 
and innovation in Education Week.)

a taste of common core

The pilot project in the Albuquerque school 
system is mainly aimed at testing approaches 
to support teachers and schools in imple-
menting the standards in math and English/
language arts, from their use of classroom 
materials and new curriculum maps to ad-
ministering periodic student assessments and 
the delivery of professional development.

“The goal was for them to be able to get a 
taste of the common-core implementation and 
for us to get feedback so that we know how 
we should go about this districtwide, what 
worked, what didn’t,” said Gina Middleton, 
who is managing the district’s pilot program.

She’s heard a lot of positive feedback from 
educators.

“What they love, love, love is ... giving the 
depth to content and not teaching so much 
of the breadth,” said Ms. Middleton, “so there 
are less standards, but they are dense, very 
compact.”

Holly D. Zaluga-Alderete, a math teacher 
in the city’s Polk Middle School, echoes that 
point.

“I don’t have a mile-long list of standards 
to cover,” she said. “For example, with the Py-
thagorean theorem, in the past, we would say, 
‘This is the Pythagorean theorem and how we 
use it’ and move on. This year, we could get in 
depth, how it worked, the ins and outs ... and 
knowing the whys.”

She added: “It’s a lot more rewarding and 
letting me be a teacher.”

One big concern among participating 
teachers, said Ms. Middleton, is the lack of 
resources to show them what the standards 
should look like in the classroom.

“Teachers have been craving to see it in ac-
tion,” she said.

As one remedy, several math teachers, in-
cluding Ms. Zaluga-Alderete, agreed to step 
in front of a camera to demonstrate lessons. 
In Boston, a top priority is “organizing and se-
quencing the curriculum,” said Linda P. Chen, 
the 57,000-student district’s deputy chief aca-
demic officer.

The district named teams of math teach-
ers and teacher-leaders at every grade level. 
Those work groups recently began sitting 

Standards for 
Mathematical Practice

The common standards in 
mathematics do not simply address 
academic content. They also 
outline a set of eight Standards 
for Mathematical Practice, which 
describe ways in which students 
ought to engage with the subject 
matter as they grow in mathematical 
maturity and expertise throughout 
the school year.
n Make sense of problems and 

persevere in solving them.
n Reason abstractly and 

quantitatively. 
n Construct viable arguments and 

critique the reasoning of others. 
n Model with mathematics. 
n Use appropriate tools 

strategically. 
n Attend to precision. 
n Look for and make use of 

structure. 
n Look for and express regularity in 

repeated reasoning. 

SOURCE: Education Week



BAck to tABle of contentS

Who Said 
Mastering Mathematics

Can’t Be Fun?

You dreamt it. We built it. Intelligent Adaptive Learning™

LEARNING

The educators and software experts at DreamBox Learning 
know that one-to-one learning is the ideal.
Every aspect of the online DreamBox Learning Math system is designed to give students 

the kind of individual attention that every teacher wishes there were time to provide. 

Game-like learning environment motivates students to persist through challenges 

until concepts are understood, internalized, and mastered.

Dynamically adaptive engine continually adjusts the learning path according to 

student responses for maximum profi ciency and retention.

Over 700 fun and engaging K–5 lessons aligned to the Common Core State 

Standards deliver a rigorous curriculum and true math mastery.

Call 877.451.7845 to � nd out 
how you can help increase your 
students’ math pro� ciency, or visit 
www.dreambox.com/edweek 
to learn more. 

AdVERTiSEMEnT

http://www.dreambox.com/edweek


4 Education WEEK Spotlight on MAth inStruction  n   edweek.org        

BAck to tABle of contentS

topics broached at 
unprescribed grade levels

down with the state’s version of the common 
standards to redesign curriculum-guidance 
documents.

“Their charge is to become experts with the 
[new standards] and to use this expert knowl-
edge to assist” the district in overhauling its 
curriculum, said Christine M. Hall, the school 
system’s senior director of secondary math.

By early June, each group is to complete 
work on a set of documents that identify the 
“scope and sequence” of instruction for their 
grade level, detailing the standards to be 
taught in each unit and the time spent on 
them. Also, each group will provide exemplars 
of problem types to use in class, as well as 
sample tasks, to illustrate the math compre-
hension that should be evident throughout the 
year, said Ms. Hall.

“Our goal is ... that teachers can leave for 
their summer vacation with something in 
hand that clearly articulates the major shifts 
of the curriculum under the common core,” she 
said. “While there are major shifts, this will 
be a fluid process, because you can’t just say 
we’re going to teach 6th grade anew, you need 
to attend to the transition.”

The work groups also are poring over the 
district’s current textbooks and other class-
room materials “with a very critical eye, say-
ing, ‘We know we have this, we know what we 
are being called to teach,’ “ Ms. Hall said. “How 
do we selectively choose the problems and 
questions in our textbook? How do we perhaps 
rephrase introductions to lessons, how do we 
reorganize lessons in units to attend to the 
new focus and coherence of the common core? 
This is a work in progress.”

Indeed, Ms. Chen, the deputy chief academic 
officer, said that her district, like some other 
large urban systems, is holding off on buying 
new textbooks because of budget constraints 
and because publishers still have work ahead.

“There really, truly is not something out 
there that you can buy that is aligned,” Ms. 
Chen said.

Just Do It

Although many educators say it’s a daunt-
ing task before them to feel prepared for the 
common standards, Ms. Hupp from Worthing-
ton Elementary said the key is just to plunge 
ahead.

“We’re feeling so much better about it,” she 
said of the school’s kindergarten team. “With 
anything new, you’re going to feel a lot of anxi-
ety. ... The only way you can feel good about 
something is actually diving in and doing it.” 

Coverage of “deeper learning” that will prepare 
students with the skills and knowledge needed to 
succeed in a rapidly changing world is supported 
in part by a grant from the William and Flora 
Hewlett Foundation, at www.hewlett.org.

M any mathematics teachers are 
teaching topics at higher or 
lower grade levels—and for 
more years—than the Com-

mon Core State Standards recommend, 
according to preliminary results from new 
research.

That finding suggests that when the new 
standards are fully implemented, many 
math teachers could face significant shifts 
in what they will teach.

The information is part of a research ef-
fort led by William H. Schmidt, a Michigan 
State University professor who is widely 
known for an influential 1996 study that 
found the typical course of study in U.S. 
math was “a mile wide and an inch deep.” 

His new research, which does not yet 
have a release date, examines a nationally 
representative group of more than 13,000 
K-12 math teachers and 600 district cur-
riculum directors in more than 40 states. 
It seeks to gauge their readiness to put 
the common standards in math, which 
have been adopted by 45 states and the 
District of Columbia, into practice. Early 
results were presented at a conference of 
the Council of Chief State School Officers 
here April 19.

Mr. Schmidt’s team at Michigan State’s 
Center for the Study of Curriculum, in 
East Lansing, asked the curriculum direc-
tors when key topics in the common-core 
math standards were first introduced, and 
in what grade levels those topics continued 
to be taught. 

They found that typical coverage of the 
topics in common-core standards lags two 
to three years behind the grades envisioned 
in the common core, and persists longer.

Key topics introduced in 2nd grade in 
the common standards, for instance, are 
currently introduced between 1st and 3rd 

grades, the study says. The variance was 
even wider in middle school: Topics that 
the common core introduces in 6th grade 
are now introduced between 3rd and 8th 
grades, Mr. Schmidt’s research shows.

Additionally, topics envisioned as unique 
to a given grade in the common standards 
now persist for multiple years, the study 
found. Focus topics of the standards at the 
4th grade level, for instance, show up in 
classrooms from 1st through 8th grades, 
according to the research.

Gauging attitudes

Teachers appear to be reluctant to shift 
the grade at which topics are taught, the 
study’s findings suggest. Only one-quarter 
said they would drop a topic if the common 
standards specify that it be taught at an-
other grade level.

Responding to surveys and discussing the 
standards in focus groups, math teachers 
overwhelmingly supported the standards, 
which emerged two years ago from a proj-
ect led by the CCSSO and the National 
Governors Association. Nine in 10 of the 
teachers reported that they had heard of 
the standards, and seven in 10 said they 
had read them. Ninety percent said they 
liked the new learning guidelines.

“By and large, opposition to the common 
core is not coming from teachers. They just 
want support to teach it,” Leland Cogan, a 
Michigan State University research associ-
ate who works with Mr. Schmidt, told state 
representatives as he presented the pre-
liminary findings at the CCSSO gathering.

Nine in 10 of the K-6 teachers said they 
liked and would teach the standards. That 
figure slipped to 85 percent in grades 7 and 
8, and to 82 percent in high school.

Nearly 8 percent of the teachers surveyed 
in grades 1-3 said they didn’t like the stan-
dards but would teach them anyway. Nine 
percent of those in grades 4-6 said the same 
thing. Discontent correlated with grade 
level: More than 13 percent of the math 
teachers in grades 7 and 8 said they didn’t 
like the standards but would go ahead and 

math teaching Often 
Doesn’t Fit With  
common-core Standards

By Catherine Gewertz 
Atlanta

Published May 9, 2012, in Education Week
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a project that uses smartphones as learning tools is 
giving students a new perspective on math.

teach them. In high school, the figure was 
more than 16 percent.

Fewer than 1 percent of teachers at all 
grade levels said they “don’t like and won’t 
teach” the standards. 

Old vs. new

Other findings raise the question of 
whether teachers understand the differences 
between their states’ former standards and 
the new ones, Mr. Schmidt said in an email. 
When they viewed sample topics for their 
respective grades, eight in 10 reported that 
they reflect “pretty much the same” content 
as their states’ previous standards. 

“The data suggest that most teachers do 
not recognize how difficult” it will be to move 
from their states’ former standards to the 
new ones, Mr. Schmidt said. 

“Given their willingness, I remain optimis-
tic,” he said, “but I believe we have to make 
them aware of how different these standards 
are and provide them with materials that 
both make them aware of the differences 
and provide them with materials to help in 
the implementation.”

Large numbers of teachers feel unpre-
pared to teach topics in the new standards, 
the study found. 

One-third reported that they had not 
taken part in any activity designed to help 
them implement the new standards. And 
large proportions—as low as 20 percent and 
as high as 75 percent—reported feeling un-
prepared to teach some common-core math 
topics.

When asked to choose possible obstacles 
to putting the new standards into practice, 
teachers put a lack of parent support (49.7 
percent) and the need for textbooks that 
support the standards (28.9 percent) at the 
top of their lists. Concerns about state tests’ 
alignment to the material also was often 
named (28.8 percent), along with students’ 
difficulty learning the material (20 percent) 
and a “lack of needed mathematics knowl-
edge among teachers” (15 percent).

I 
f North Carolina high school student 
Katie Denton struggles with her alge-
bra homework, she knows she’s not on 
her own.

Denton can use her school-issued smart-
phone to send instant messages to her 
teacher or classmates for help. She can use 
the same device to connect to the Internet 
and post an algebra question on a school 
math blog. Or she can watch student- or 
teacher-created videos demonstrating al-
gebra concepts on her smartphone screen.

Her math class is taking part in Project 
K-Nect, a grant-funded program that has 
adopted smartphones as teaching tools in 
some math classes. Research on the pro-
gram has shown a measurable effect on 
students’ math achievement and their in-
terest in the subject, and the organizers 
say students have taken the program to 
heights they never imagined.

Project K-Nect began as a pilot effort in 
North Carolina in 2007, with a million-
dollar grant from Qualcomm, a mobile-
technology company, and a plan to use 
smartphones to boost students’ skills in 
the so-called STEM areas (science, tech-
nology, engineering, and math). The pro-
gram is now operating in four districts in 
North Carolina, Ohio, and Virginia, and 
has roughly 3,000 students participating, 
according to Shawn Gross, the managing 
director for Digital Millennial Consulting, 
an educational technology firm that over-
sees Project K-Nect. The schools chosen are 
urban or rural and have at least 50 percent 
of their students receiving free or reduced-
price lunches.

Project K-Nect began with a 9th grade 
Algebra I course but has since expanded to 
include other courses, including geometry, 
pre-calculus, and biology.

Students, some initially skeptical that 
a phone would help them do better in 
math, have been quick to embrace the 
idea of using the mobile devices to learn, 
says Denton, who is scheduled to gradu-
ate this spring from Dixon High School in 
the 24,000-student Onslow County, N.C., 
schools.

Blogs and movies

“At first, I was trying to figure out how 
a phone was going to help me with math,” 
she says. “I didn’t see a connection.”

But Denton, who started in the program 
with Algebra I and has since taken ge-
ometry and Algebra II through Project K-
Nect, says she and her classmates soon saw 
many advantages provided by the phone, 
particularly being able to get help at any 
hour and using instructional videos for as-
sistance.

Each student in a Project K-Nect math 
class is issued a smartphone made by the 
mobile-technology company HTC. The 
phones provide Internet access, video-cam-
era technology, and instant-messaging op-
tions, but the text and voice capabilities are 
disabled so students can’t use the devices 
to text or speak to one another. However, 
students can use the instant-messaging 
function to contact anyone participating 
in Project K-Nect—even students at other 
schools.

For some math classes, particularly Alge-
bra I, Project K-Nect had mathematicians 
at Drexel University in Philadelphia de-
velop animated video math problems that 
teachers can assign to students as home-
work or classwork.

But the students, it turns out, have also 
created much of the program’s content 
themselves. Project K-Nect hosts a number 
of blogs on which students can request or 

Making Math 
Connections

By Michelle R. davis

Published April 4, 2011, in Education Week Teacher PD Sourcebook
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give help. Students often videotape them-
selves solving problems to demonstrate tech-
niques and post them on the blogs, or they 
videotape their struggles and ask for advice.

Some students have taken the technology 
a step further and created movies, complete 
with graphics, student actors, and storylines 
highlighting math solutions. Particularly 
popular are student-created movies with a 
“CSI” theme, in which the characters use 
math to solve a crime. One student produced 
a rap song on polynomials, which was ul-
timately posted to YouTube and spawned 
thousands of imitators, says Gross of Digital 
Millennial Consulting.

Students use the Internet function on the 
phones in a variety of ways. They might use 
the Web to view their math textbook online 
while riding a school bus to a sporting event; 
to consult the long list of “best math sites” 
compiled by both students and teachers as 
a repository; or to find helpful information 
about various math subjects.

“It has changed the way I feel about math,” 
says Janet Cagle, a student at Dixon High 
School who has taken both geometry and 
Algebra II through the Project K-Nect pro-
gram. “I used to think it was just letters and 
numbers—you get an answer and move on. 
Now I can look up why you do things or who 
came up with different ways to do the math 
problems.”

articulating math concepts

Teachers say one of the biggest benefits 
they’ve seen from the use of the technology 
is that students’ confidence levels and their 
ability to truly understand and explain the 
math they’re doing have risen. Because stu-
dents are often helping their peers on the 
blogs and through instant messaging, they 
have to clarify just how they solved a prob-
lem, says Homer Spring, who teaches math 
at Dixon High.

“They’re better able to articulate how they 
get their answers,” he says. “You never know 
anything quite as well until you have to 
teach it, so it drives it home better.”

For teachers, another plus is that the 
smartphone allows them to track students’ 
actions with it; teachers can tell how long 
students spend on a particular problem, for 
example, and whether they’re posting ques-
tions and answers or communicating with 
classmates via instant messaging.

Project K-Nect also features a built-in in-
centive system. Students get points for vari-
ous activities, including solving problems, 
helping other students online, or posting blog 
entries. The points give them access to dif-
ferent video games that can be loaded onto 
the smartphones, or allow them to download 
music or give them extra digital storage 

space, Gross says.
All that connectivity appears to be bear-

ing results. A 2010 program evaluation 
conducted in the Onslow, N.C., district by 
the nonprofit Project Tomorrow shows that 
students in Project K-Nect classrooms were 
more likely to achieve proficiency on the 
North Carolina end-of-course exams in Al-
gebra I and Algebra II than other students 
in their schools and across the district and 
state.

In addition, more than 90 percent of Proj-
ect K-Nect students surveyed for the study 
said they are now more comfortable learn-
ing math, while 81 percent said they have 
greater confidence in talking about math and 
math problems. The program also appears 
to give students a higher estimation of their 
learning, according to the Project Tomorrow 
research.

a new Student-teacher Dynamic

The program isn’t without its challenges, 
however.

Intensive training for teachers—at least 
nine hours—is essential, says Gross, the 
technology consultant. In addition to learn-
ing how to use the smartphones, teachers 
participating in Project K-Nect are given 
training in instructional strategies oriented 
around the use of mobile technology. Project-
based learning is a major focus, Gross em-
phasizes. Teachers also receive guidance 
on cyberbullying awareness and on appro-
priately monitoring students’ use of their 
smartphones.

Students also need about four to six hours 
of training, Gross says.

Inevitably, some technical glitches crop up, 
too, but participants say they can generally 
be worked out quickly, either by students or 
by district information-technology experts.

In addition, teachers throughout the proj-
ect have found they need to make it clear to 
students that they are being monitored on 
their phones. At any time, a teacher can see 
what a student is doing on his or her phone; 
using special software, the teacher can even 
take over the device or shut it down.

Students learn quickly that teachers are 
keeping track of their actions, says Spring, 
the Dixon High math teacher. He cites one 
student who was sending instant messages 
that had nothing to do with math to another 
student in the program until the wee hours 
of the morning. The following day, Spring 
placed a 12-page printout of the entire con-
versation on the student’s desk.

“He realized quickly that was not a good 
idea,” Spring says.

Generally, teachers say students are ex-
cited about the devices and respectful of 
their uses. But use of the phones does some-

times create a need for districts to revamp 
their cellphone policies so that the devices 
are not banned inside schools.

And teachers do have to make adjust-
ments, says Gross. New teachers appear to 
have the most difficulty incorporating the 
smartphone into their teaching methods, he 
emphasizes. Teachers need to be comfort-
able enough in the classroom to deviate from 
script and allow students to make discover-
ies on their own.

Further, teachers have to accustom them-
selves to being on call after typical school 
hours.

Steve Clarke, formerly a math teacher at 
Richlands High School in Onslow County, 
says the phones change the dynamic be-
tween the teacher and student—in a good 
way, in his opinion. The teacher becomes 
more a facilitator and less a lecturer, he says.

“It would be very hard to go back” to teach-
ing math in a traditional way, says Clarke. 

“To be honest with you, I don’t know if I 
could do it.”

“  It has 
changed the way I 
feel about math.  I 
used to think it was 
just letters and 
numbers—you get an 
answer and move 
on. Now I can look 
up why you do 
things or who came 
up with different 
ways to do the math 
problems.”
 
JAnET CAGLE 
Student, dixon High School 
Project K-nect program
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West Seattle Elementary was a school in 
trouble. Located in Seattle’s High Point 
neighborhood, it’s a diverse, traditionally 
lowperforming, lowincome school. 
Eightyfi ve percent of students qualify 
for free or reduced price lunch, and 
many children are one, two, or even 
three years behind their grade level in 
math, reading, and other subjects. West 
Seattle was one of Seattle’s lowest
achieving schools and among the 
lowestperforming 5% of schools in the 
nation. When Adequate Yearly Progress 
(AYP) goal areas were not met for four 
consecutive years, it was time for a 
change. 

In four months, after receiving 
a School Improvement Grant for 
transformation, bringing in a new 
principal, and implementing a 
Continuous Improvement Plan that 
included use of DreamBox Learning, 
West Seattle Elementary posted the 
highest growth in math scores in the 
Seattle School District, 2.5 times greater 
than the average math gains for the 
district. 

 CHallenge: 
Closing the achievement gap 
The Seattle Public School District was 
awarded a School Improvement Grant 
(Merit Grant) aimed at helping West 
Seattle Elementary make dramatic 
improvement. This program targets 
schools with the lowest academic track 

records in the nation, awarding federal 
grants to help them make AYP and boost 
test scores. With this grant the district 
began its “transformation” work: a new 
principal was assigned to lead new and 
existing teaching staff  who were given 
additional professional development to 
improve instruction, introduce a new 
curriculum, and increase overall learning 
time. As part of the transformation, West 
Seattle added the DreamBox Learning 
adaptive math program to its curriculum 
to improve math profi ciency and close 
the achievement gap. Principal Vicki 
Sacco describes the overall mindset 
behind each step as West Seattle’s new 
mantra: “A relentless pursuit of academic 
success for every student.” 

The challenge to ensure success for 
every child at West Seattle Elementary 
was daunting. “Many of our students 
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are students of poverty with low math 
test scores,” says Sacco. “In general 
terms, performance was very, very poor. 
Only 8% of our fifth grade students 
and 16% of our fourth graders were 
scoring at standard. That’s absolutely 
unacceptable for any school regardless 
of the demographics. When the school 
district compared our school to another 
school of similar demographics, the test 
scores were just dramatically low.” 

Sacco put together a Continuous 
School Improvement Plan to jump
start the improvement of student 
performance. The Merit Grant provided 
the school with four additional days 
and increased class time by 15 minutes 
each day. Professional development for 
teachers began during the summer and 
was embedded during the school year. 
With an eye toward family engagement, 
Ms. Sacco established a program for 
consistent communication with parents. 
She formalized evaluation processes as 
well, with midyear feedback sessions 
for teachers and monthly progress 
monitoring with the district. 

 Solution: 
An adaptive learning model for math 
instruction 
Sacco’s Continuous School 
Improvement Plan also included the 
implementation of DreamBox Learning 
as a key component of a new computer
based intervention program designed 
to increase math achievement among 
struggling students. She says, “I was 
looking for something to help our 
school close the achievement gap 
in mathematics. I liked what I saw in 
DreamBox, and was very happy with 
its ease of implementation. I knew 
our teachers and students could get 
on the program very quickly, and the 
administrator reports and student 
progress reports are easy to use and 
navigate.” 

Sacco originally saw DreamBox 
as an intervention tool for struggling 
students: “When I first purchased 
DreamBox, funding was an issue despite 
its reasonable price. That’s why we 
implemented it only for intervention 
initially. We identified six to eight kids 
in a classroom and bought licenses 
for them.” Sacco soon realized that 
DreamBox could help all of her students, 
whether struggling or advanced, 
progress in mathematics. 

“When we looked at MAP data, we 
saw that some of our advanced learners 
weren’t making the kinds of growth we 
were hoping to see, perhaps because 
we focused most of our resources 
on our struggling kids,” she says. 
“That drove a decision to expand our 
DreamBox implementation to all of our 
K–5 students.” 

 ReSultS: 
Dramatic improvements in math 
performance 
West Seattle observed immediate 
improvements in the math performance 
of students using DreamBox. In the 
series of standardized testing following 
the School Improvement Grant, West 
Seattle students had the highest growth 
in math Measure of Academic Progress 
(MAP) test scores of any school in the 
Seattle School District.  In fact, growth in 
math MAP test scores from fall to winter 
increased at a rate that was 2.5 times 
higher than the district average.  
Sacco says they’ve seen the students 
using DreamBox making significant 
progress. “When I first got some of 
the math results back, I pulled up a 
report on which of the kids were using 
DreamBox and looked at their math 
scores,” she says. “There was a dramatic 
improvement in the classrooms using 
DreamBox frequently and consistently.” 

Teachers at West Seattle have found 
that DreamBox is a great tool to use in 
reaching students who are below grade 
level or resistant to traditional teaching 
styles. The school has seen significant 
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44%

Closing the Achievement Gap

3rd, 4th, and 5th graders 
proficient on the state math test

“ West Seattle students had 

the highest growth in math 

MAP test scores of any school 

in the Seattle School District, 

increasing at a rate that was 

2.5 times higher than the 

district average!”

— Vicki Sacco, Principal
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gains among all students using the 
program, including English Language 
Learners and special education 
students. 

Special education teacher Elizabeth 
Raymond has found DreamBox to 
be extremely effective for engaging 
students and raising math proficiency 
(and corresponding test scores). “Since 
implementing the DreamBox program, 
my students’ scores on the MAP test 
(Measure of Academic Progress) have 
increased an average of 40 points,” 
Raymond reports. “This is a huge gain 
and one I believe reflects the efficacy 
of the DreamBox program. It helps me 
assess areas of weakness to remediate, 
plan for IEP goals, and provide 
opportunities to celebrate the academic 
milestones of my special education kids.” 
Raymond says she has trouble keeping 
students away from DreamBox. “I don’t 
have to coax students into the program 
— they actually pester me during the 
day, asking ‘when is it my turn to go on 
DreamBox?’” 

As one of a dozen new teachers 
at West Seattle Elementary, Chrissie 
Coxon teaches fourth grade and is a 
consistent DreamBox user. She began 
using DreamBox for 30 minutes per day 
and saw student test scores in math 
not only increasing, but increasing at 
a much faster rate than the test scores 
of students not using DreamBox. She 
says, “DreamBox is an integral piece of 

leading my students towards significant 
academic gains this year.” 

Shirley Mae Anderson, West 
Seattle’s math coach, has been 
impressed by the quality of math 
instruction. “I like DreamBox because 
the program specifically supports the 
development of number sense,” she 
says. “Number sense is critical because 
students in the third grade can’t move 
on to higher level mathematics without 
this foundational understanding. 
DreamBox does a really good job 
of helping students compose and 
decompose numbers using 10s. And I’ve 
seen students making discoveries using 
the program that they don’t even realize 
they are doing. They are exploring with 
DreamBox.” 

Sacco says DreamBox’s approach 
to differentiated instruction is key to 
its success: “Students have different 
learning styles and need different 
instructional methods. Our teachers 
are working towards a Math Workshop 
model in their classroom where they 
push small groups of kids towards 
working independently, but they need 
another program for teaching others 
at the same time. DreamBox is being 
utilized in that way, particularly in some 
of the classrooms that are further ahead. 

The teachers know all of their kids 
are getting good instruction even when 
their attention is focused on the kids 
with particular challenges.” 

 Moving foRwaRd: 
Sustaining educational excellence 
As part of this School Improvement 
Grant selection, the principal, teachers, 
and staff at West Seattle Elementary 
are committed to turning their low
performing school into a model of 
educational excellence. And while 
three years may sound like a long time 
to some, improving the metrics in a 
school like West Seattle Elementary is a 
daunting task.

Principal Sacco sees DreamBox 
Learning playing a pivotal role in 
helping West Seattle meet its goals 
and maintain its eligibility in the 
federal grant program. “For some kids, 
DreamBox provides enrichment,” she 
says. “For others, it reinforces what 
they’ve learned. And for some kids who 
are two or even three years behind 
grade level, the program fills gaps in 
their learning. I intend to continue 
using DreamBox schoolwide as a way 
to help meet our ultimate goal — high 
academic standards and expectations 
for all of our students.”

“ Since implementing the DreamBox program, my students’ scores 

on the MAP test (Measure of Academic Progress) have increased an 

average of 40 points! This is a huge gain and one I believe reflects the 

efficacy of the DreamBox program.”
— Elizabeth Raymond, Special Education Teacher

For more information, contact us at 877.451.7845  
or visit dreambox.com/edweek.
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W hile multimedia tools have been 
slow to penetrate instructional 
methods in some subjects, the 
math world is bursting with 

tales of teaching technologies that visualize 
concepts, adapt to students’ strengths and 
weaknesses, and align with state academic 
standards.

There’s adaptive-learning software that 
gears math lessons toward individual student 
progress—a concept that drew mainstream 
media attention when Time magazine named 
the School of One math program in New York 
City as one of the top 50 inventions of 2009.

There are on-demand videos that give tuto-
rials on nearly every concept in basic math-
ematics, algebra, calculus, and even applied 
math fields like accounting. For building one 
such repository, the Khan Academy, that now 
hosts more than 2,300 videos, Sal Khan made 
a name for himself and is now a featured 
speaker at innovation pow-wows like last 
summer’s Big Ideas Fest in Half Moon Bay, 
Calif., and this past March’s TED 2011 confer-
ence in Long Beach, Calif.

And there are Web-based tools that allow 
students and teachers not only to construct, 
but also to alter and examine the relation-
ships in angles, shapes, and even quadratic 
equations. In some cases, those tools have 
reached more than half the nation’s high 
schools.

While educators in other subjects may still 
be figuring out how best to create multimedia 
tools for the classroom, math teachers appear 
to agree that their main challenges center 
around gaining access to already-existing 
tools and how best to weave them into stu-
dents’ education. And just because there’s a lot 
to choose from doesn’t mean all the programs 
possess the same ability to teach math on a 
long-lasting, conceptual level.

“Basically, the research says when students 
have the ability to engage with multiple rep-
resentations of a problem, then they are better 
able to apply these tools with problem-solving 
and reasoning,” said Mark W. Ellis, a board 

member for the Reston, Va.-based National 
Council of Teachers of Mathematics and the 
chairman of secondary education at California 
State University, Fullerton.

“Just having access to technology is not 
enough,” Mr. Ellis continued. “It’s the role of 
the teacher or of the curriculum that’s essen-
tial. Although kids are quick to pick [technol-
ogy] up, they’re not that quick at learning to 
relate it to a mathematical concept.”

rules and relationships

Many multimedia-tool developers have been 
striving to address the conceptual level of un-
derstanding that Mr. Ellis says is so impor-
tant. But each one has a different take on how 
that’s done best. And sometimes it is the sim-
pler tools that more easily enable comprehen-
sion of mathematical rules and relationships.

For example, online drawing programs that 
allow students and instructors to draw and 
manipulate shapes and graphs—like the 
Geometer’s Sketchpad, made by Emeryville, 
Calif.-based Key Curriculum Press, or the 
independently run GeoGebra, which has 
established dozens of institutes across the 
globe—immediately give users a sense of the 
relationships that govern geometry, algebra, 
and even calculus.

A student stretching an equilateral triangle 
can see that two sides and two angles remain 
equal no matter how the size changes. The 
same student can also adjust the rise, run, 
or intersecting points of a quadratic equation 
graph and see how the variables shift.

The downside is that, while allowing a 
teacher to demonstrate or a student to explore 
those relationships, it’s not something that’s 
embedded into a set of problems for a class or 
homework assignment.

But Elizabeth DeCarli, a managing develop-
ment editor for Key Curriculum Press, says 
an instructor who thinks creatively can offset 
the tool’s stand-alone nature.

“I’m modeling this as an exploratory tool. I 
really want students to be playing with this,” 
Ms. DeCarli said of the Geometer’s Sketchpad, 
which she said has reached about 60 percent 

of the nation’s high schools in some form.
“As a teacher,” she said, “what you want is 

for students to realize, ‘I don’t need to memo-
rize a thousand different rules. I’m beginning 
to observe commonalities.’ I can import a pic-
ture and then say I want you to make this 
parabola and make the parabola match this 
fountain.”

reinforcing concepts

Some adaptive-learning software, which 
tailors lessons and exercises to individual 
student progress, also uses visual representa-
tion to demonstrate relationships. Such pro-
grams appear to be in greater use in the lower 
grades.

For example, software designed by the 
MIND Research Institute, a Santa Ana, Calif.-
based nonprofit group that focuses on how 
neuroscience links to education, uses virtual 
manipulative diagrams—in which quanti-
ties are represented by graphic units as well 
as numbers—throughout its complete set of 
math content for grades K-5.

Throughout the software—used as a cur-
riculum supplement in about 1,000 schools 
nationwide—users must solve math problems 
to help the character Ji Ji the penguin cross 
from one side of the screen to the other. Often 
there is more than one correct answer to the 
problem—especially when it involves teaching 
spatial orientation—but users will typically be 
prompted to solve the same challenge using 
several different methods.

While the quantities and complexities of 
functions increase by grade, the framework 
and look of the character, landscape, and 
game-like nature of the content remain con-
stant. And while Nigel Nisbit, MIND’s director 
of content creation, says the format is backed 
by neurological research, he admits the pro-
gram’s appearance can initially be off-putting 
for teachers.

“For many teachers, when they see the 
games are purely visual, they’re sometimes 
very suspect of where this is going, so it’s try-
ing to show them the why and how,” Mr. Nis-
bit said. “It’s about putting almost a sequence 

math educators See the right 
angles for Digital tools

By ian Quillen 

Published June 15, 2011, in Education Week

Teachers use adaptive-learning software, on-demand videos to customize learning
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together. This is something, when we look at 
games in isolation, they don’t necessarily ap-
preciate.”

While software from Bellevue, Wash.-
based DreamBox Learning also uses visual 
approaches, it differs from MIND’s software 
because it lets students in grades K-3 choose 
their own visual representations. After com-
pleting a problem one way, students will often 
be prompted to solve the same problem by 
choosing a different visualization to reinforce 
the concept.

Choice is important for student engage-
ment, says Suzanne Farmer, a math interven-
tion specialist at Toliver Elementary School in 
the 1,600-student Danville, Ky., school district, 
which uses DreamBox to aid students with 
special needs in math instruction.

“They really feel like they’re in charge, like 
they’re controlling what is happening,” said 
Ms. Farmer. “I don’t think any kind of inter-
vention should be punishment. … These kids 
are already feeling insecure in their math-
ematic ability.”

(DreamBox’s chief executive officer and 
president, Jessie Woolley-Wilson, is a trustee 
of Editorial Projects in Education, which pub-
lishes Education Week and Digital Directions 
magazine.)

matching State Standards

But elements of adaptive-learning models 
still have to match with state standards and 
other demands, says Todd Hausman, a 4th 
grade teacher at Lowell Elementary School in 
the 11,000-student Bellingham, Wash., school 
district. He uses similar adaptive software 
made by Newton, Mass.-based TenMarks 
Education.

Mr. Hausman, a former employee of the 
publisher Houghton Mifflin Harcourt and 
of the Bill & Melinda Gates Foundation, ac-
knowledges that the software helps students 
gain conceptual mathematical knowledge.

But he adds that what “sealed the deal” 
on incorporating TenMarks’ content into his 
classroom, at the expense of other companies, 
was its ability to import data from thrice-
yearly Washington state standardized testing.

Mr. Ellis, the National Council of Teach-
ers of Mathematics board member, agrees 
that standards and other national, state, and 
district guidelines can shape decisions about 
procurement of adaptive-learning software as 
well as other multimedia tools. He says he’s 
hopeful that the Common Core State Stan-
dards Initiative will help enable more inter-
ested districts and individual teachers to use 
such tools while aligning with the standards, 
particularly the initiative’s eight standards 
for mathematical practice, which give broad 
goals for best practices in math classes across 

all grades.
“What I like about them is they say, ‘Here is 

what we want to see students doing in a math 
classroom,’ not ‘Here’s how you teach math,’” 
Mr. Ellis said of the common-core math stan-
dards, which he said stress broad principles 
and work habits over narrow learning goals.

“If you’re going to create an environment 
where it’s actually going to happen and stu-
dents are going to be doing those things,” he 
said, “you’re going to need to bring in tools be-
yond pencil and paper.”

Until then, teachers may continue to fre-
quent resources that more easily align with 
their set district or state curricula and stan-
dards, such as video tutorials that break down 
specific math concepts, as well as related 
audio clips, audio files, or online diagrams.

Some content services like Learn360, from 
Woodbury, N.Y.-based AIM Education Inc., 
offer the ability to combine resources into 
playlists of media set specifically for the needs 
of individual students, to help give some of 
that multidimensional understanding of con-
tent. And while it may not be as high-tech as 
an online drawing tool or adaptive-learning 
software, the back button can still help foster 
student comprehension of complex concepts.

“A lot of the videos we have on our site are 
really addressing concepts from different 
forms of learning,” said Anne Feldkamp, a 
content-acquisition and product-development 
manager for AIM Education Inc. “I think 
that’s really the key—being able to have those 
different approaches, and being able to say, ‘I 
still don’t get it; let me rewind it.’”

“  Basically, the 
research says when 
students have the 
ability to engage 
with multiple 
representations of a 
problem, then they 
are better able to 
apply these tools 
with problem-
solving and 
reasoning.”
 
MARK W. ELLiS 
Board Member, national Council of Teachers 
of Mathematics and Chairman, Secondary 
Education, California State University, 
Fullerton
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B urgeoning research into students’ dif-
ficulties with mathematics is start-
ing to tease out cognitive differences 
between students who sometimes 

struggle with math and those who have 
dyscalculia, a severe, persistent learning dis-
ability in math. 

A new, decade-long longitudinal study by 
researchers at the Kennedy Krieger Institute 
in Baltimore, published Friday in the journal 
Child Development, finds that 9th-graders 
considered dyscalculic—those who performed 
in the bottom 10 percent of math ability on 
multiple tests—had substantially lower abil-
ity to grasp and compare basic number quan-
tities than average students or even other 
struggling math students. 

“Formal math requires some effort, and it 
requires effort to different degrees for differ-
ent children,” said Michèle M. M. Mazzocco, 
the director of the Math Skills Development 
Project at Kennedy Krieger. “Just because 
someone is having difficulty with math 
doesn’t necessarily mean they have a math 
learning disability. This study points to a core 
marker” of true dyscalculia.

The study, she said, may help researchers 
and educators understand the underlying 
causes of persistent math problems and iden-
tify the students who need the most intensive 
instructional support.

Math-learning disability affects about 5 
percent to 8 percent of school-age children 
nationwide, about as many people nation-
wide as are affected by dyslexia. Yet experts 
say research on the reading problem has for 
decades dwarfed studies of math difficulties 
by 20 to one.

“Historically, there just hasn’t been as much 
focus in society on math difficulties as in read-
ing,” Ms. Mazzocco said. “It’s exciting that it’s 
shifting a bit.”

The focus on global competitiveness in math 
and science fields may be playing a role in 
new interest in dyscalculia. A May report in 
the journal Science noted that if the United 
States brought all students up to at least the 

basic mathematics level in the Program for 
International Student Assessment, or PISA, 
it could lead to a .74 percent increase in the 
nation’s total growth in Gross Domestic Prod-
uct. For comparison, America’s GDP grew 1.8 
percent in the first quarter of 2011, according 
to the U.S. Bureau of Economic Analysis.

“We know that basic numeracy skills are a 
greater predictor of later success in life than 
basic literacy skills,” said Daniel Ansari, one 
of the pioneers in the neuroscience of dyscal-
culia, speaking at a research forum on the 
disability held in Chicago last month, who is 
unconnected to the Kennedy Krieger study. 

Difficulty or Dyscalculia?

The Kennedy Krieger study is the latest in 
a series of experiments on math ability and 
difficulties among a group of students in Bal-
timore public schools.

As part of that research, Ms. Mazzocco, who 
is also a psychiatry and behavioral sciences 
and education professor at the Johns Hopkins 
School of Medicine, started tracking 249 kin-
dergarteners in Baltimore public schools in 
1997. Colleagues Lisa Feigenson and Justin 
P. Halberda, both associate professors of psy-
chological and brain sciences at Johns Hop-
kins University in Baltimore, joined her in the 
most recent part of the project.

They followed the students’ math perfor-
mance through 9th grade, including their 
progress on regular math achievement tests 
using the Test of Early Mathematics Ability 
and the Woodcock-Johnson Revised Calcula-
tion test. From grades 6 to 9, the researchers 
also tested specific math-related abilities, in-
cluding timed computation and decomposi-
tion, or the ability to tell which numbers in 
a group add up to a target number. The re-
searchers also assessed the students’ general 
cognitive skills, including working memory, 
visual perception and symbol decoding—the 
last of which is considered a key problem for 
students with dyslexia.

When the students reached 9th grade, the 
team conducted two experiments to gauge 
their mastery of a foundation of mathemati-
cal thinking known as the “approximate 

number system.” That refers to a person’s 
ability to understand a number’s magnitude, 
to see a group of books, or dots on a screen, 
and estimate how many are there, or tell that 
one group has more than another group. The 
brain uses the same system whether com-
paring the numbers “7” and “12” or groups of 
seven and 12 symbols. 

“Right away, early in the school-age years, 
it was apparent anecdotally that some of the 
children had real difficulty with that [estima-
tion] number sense—but not all of them,” Ms. 
Mazzocco said.

Yet it took until the students entered 9th 
grade for the research team to find tools sen-
sitive enough to measure their individual dif-
ferences in estimating numbers.

The new experiments use a representative 
selection of 76 students in the study, includ-
ing average math students; high-performers 
in the top 10 percent; those with “math diffi-
culty,” performing in the bottom 10 percent to 
25 percent; and the bottom 10 percent, identi-
fied as having dyscalculia.

In the first test, students first saw pictures 
of groups of nine, 12, or 15 yellow dots, flashed 
too quickly to count, and were asked to esti-
mate the number in the group. Next, students 
saw intermixed blue and yellow dots flashed, 
and were asked to judge which color had more 
dots. Combined, these experiments tested 
both how well students could judge and com-
pare the magnitude of numbers, as well as 
how easily they could translate the quantity 
to the name for a number.

Study Helps Pinpoint  
Math Disability

By Sarah d. Sparks

Published June 17, 2011 in Education Week

“  Historically, 
there just hasn’t been as 
much focus in society 
on math difficulties as 
in reading. It’s exciting 
that it’s shifting a bit.”
 
MiCHèLE M. M. MAzzOCCO 
Director, Math Skills development Project  
at Kennedy Krieger institute. 
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Ms. Mazzocco found students with dyscal-
culia were significantly worse at estimating 
than other students. 

“For [9th grade] children with math 
learning disability, there is precision at the 
level we would expect to see in a toddler or 
preschooler,” she said.

By contrast, there was no significant dif-
ference between students who performed 
in the low 10 to 25 percent of math abil-
ity and average-performing students, sug-
gesting a difference in underlying causes of 
math problems for the lowest-performing 
students.

This study, while including a relatively 
small sample of students, backs up find-
ings from emerging cognitive science and 
neuroscience in the field.

In the last decade, brain-imaging stud-
ies of students performing similar number-
magnitude tasks began to connect this 
estimation ability to specific pathways in 
the brain between the frontal lobe, which 
is associated with higher thought, and a 
sliver within the parietal lobe, at the top 
rear of the brain, that is associated with 
basic number processing. 

Adults and children estimating the num-
ber of items in a set or comparing one num-
ber to another showed increased brain ac-
tivity in that area of the parietal lobe.

Mr. Ansari, the principal investigator for 
the Numerical Cognition Laboratory at the 
University of Western Ontario in London, 
Canada, found that people identified with 
dyscalculia showed much lower brain ac-
tivation in the parietal lobe when identify-
ing the magnitude of numbers, suggesting 
a deficiency in this basic processing. 

Mr. Ansari even found that those with 
high anxiety about math as adults also had 
problems estimating number magnitude, 
which he said could point to an underlying 
reason for their fear. (See Education Week, 
May 18, 2011.)

“It’s about building blocks; if you lack 
that foundation, over time you will not be 
able to build these numerical calculations,” 
Mr. Ansari said.

Ms. Mazzocco said the research team is 
continuing its study of the larger group of 
students, who have since aged out of high 
school, to gauge the effects of math ability 
on their long-term academic success. She 
said she also plans to connect with Mr. An-
sari’s Numerical Cognition Laboratory to 
conduct brain imaging of students in the 
group to discover whether biological differ-
ences will back up the cognitive differences 
her team has found.

Common Standards: 
The Professional-
Development Challenge 
in Math

W hat is the best resource for finding Math textbooks that 
support common-core standards?

HUnG-HiS WU: At the moment I don’t see any textbooks truly 
compatible with Common Core State Standards yet. For K-6, 
try Singapore Math, a close approximation.

JOnATHAn THOMAS: My sense is that publishers are still 
gearing up on this front - that is, we have yet to see a critical 
mass of textbooks aimed specifically at Common Core State 
Standards in Math.

SAndRA ALBERTi: I would say that the implementation of 
the standards is not about buying the right textbook. The 
market frankly has not yet had the time to produce some-
thing in response. Often we see additional modules added to 
existing resources, which sends a message of what to add, but 
not what to take out. 
 Individuals making decisions about resources need to really 
understand the major work expected of each grade first.

H ow are elementary school teachers, who often have limited 
mathematical training, going to be able to impart the kind of 

in-depth knowledge their students need to master the 
standards?

SAndRA ALBERTi: My first response is to focus on the major 
work of each grade in developing teacher content knowledge; 
as I stated above. They need to understand the concepts 
deeply, as well as multiple perspectives and representations 
for teaching it.

JOnATHAn THOMAS: I think we are going to have to take a 
long look at the post-secondary mathematical preparation of 
elementary teachers. Theoretically, the Common Core State 
Standards in Math should help as they will arrive in our 
programs with a deeper understanding of mathematics, but 
obviously this won’t happen all at once.

HUnG-HiS WU: We need math specialists (teaching only math 
in K-6), period. For more information see: “What’s sophisti-
cated about elementary mathematics?” American Educator, 
Fall 2009, Vol. 33, No. 3, pp. 4-14. Link: http://www.aft.org/
newspubs/periodicals/ae/fall2009/index.cfm

cHat HigHligHtS

Published May 18, 2012, in Education Week

On May 18, 2012 Sandra 
Alberti, Jonathan Thomas, 
and Hung-Hsi Wu, answered 
questions on the professional 
development challenges 
for the common-core math 
standards. The following is 
an excerpt from the chat. 
To read the full transcript, 
please visit:  
http://www.edweek.org/ew/
events/chats/2012/05/18/
index.html

SANDRA ALBERTI  
is director of state and 
district partnership 
initiatives and professional 
development, Student 
Achievement Partners. 

JONATHAN  THOMAS  
is assistant professor of 
mathematics education, 
Northern Kentucky 
University. 

HUNG-HIS WU is professor 
emeritus of mathematics, 
University of California, 
Berkeley.
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SAndRA ALBERTi: Focus within the standards allows teach-
ers to take time to teach concepts, so teachers preparing to 
teach these, need to understand the math well enough to 
support all students in the classroom [to] build mastery.

JOnATHAn THOMAS: I would argue in favor of increasing 
the time spent on developing mathematical content and 
mathematical knowledge for teaching beyond what most 
institutions currently have in place . . . but there is always 
a tension because so much ground has to be covered in el-
ementary programs as they are typically generalists.

c an you give some suggestions about how to support the 
daily work of teachers at the site-level as we move toward 

implementing the common core? What sorts of local 
professional development will be helpful?

SAndRA ALBERTi: This is all about raising expectations that 
all students can understand the math concepts and build 
foundations that support them in learning. I would make 
sure teachers are constantly monitoring student under-
standing, and sharing their results with peers.

M any freshman high schoolers do not know the basic math 
operations, i.e. multiplication tables, fractions, and 

identifying key words. are there going to be changes on the 
horizon to address this?  

HUnG-HiS WU: This problem is not specific to the Common 
Core State Standards but is general in nature. However, if 
K-6 students can achieve the common-core standards, which 
require knowing the multiplication tables, then they will 
know it in high school.

H as there been any talk or work towards devising a 
curriculum for teacher preparation programs in 

mathematics?

JOnATHAn THOMAS: If you are talking about a unified cur-
riculum, I don’t think so. Instructional autonomy is very 
much alive at most post-secondary institutions . . .  But, I 
do think that there is an awareness (particularly among el-
ementary folks) that we need to make some changes in how 
we do business on a grand scale. A good case in point is the 
multi-[institutional] collaborative in Kentucky (Preservice 
Teacher Preparation Collaborative) that deals with intensive 
preparation in whole/number and operations for preservice 
teachers. Link: http://www.uky.edu/~mfi223/NNN.html 

W hat are the top three-five most important changes that 
schools should know about the new math standards?

SAndRA ALBERTi: First, Focus: The standards call out major 
work of the grade and that means we really need to use the 
power of the eraser to create time and space for teachers and 
students to build strong foundations.
 Second, Coherence: Think about how we can connect math 
concepts to each other within a grade and between grades. 
The standards and progression work is helpful here.
 Third, in order to build student proficiency, we need to 
expect of students in major topics: conceptual understanding, 
procedural skill, and fluency, as well as application to real 
world contexts.

i  f you were an elementary math teacher who had to spend the 
next two years teaching both common core State Standards 

and existing state standards (so your value-added scores would 
be high), how would you attack that problem?

SAndRA ALBERTi: No surprise, I would still go for focus. 
There is evidence that strong understanding of fewer con-
cepts still yields better test results than coverage of a lot of 
topics.
 On the TIMSS assessment the U.S. typically covers more of 
the assessment than higher performing participating 
countries - “teach less, learn more”

HUnG-HiS WU: I have been teaching teachers for over 10 
years in accordance with the kind of math advocated in 
Common Core State Standards. My advice has been always 
to teach correct math first. I ‘d lean on Common Core State 
Standards while paying lips service to the state standards.

JOnATHAn THOMAS: Agree with both panelists. Focus on 
deep understanding will pay dividends on the test and more 
importantly beyond.

d oes anyone foresee any issues with implementation of 
common core State Standards with regard to instruction 

and assessment? if yes, can you mention the most relevant 
ones?

SAndRA ALBERTi: I think a lot of people are working re-
ally hard to make sure that the consortia assessments that 
are being built to assess the Common Core State Standards 
are an accurate representation of the expectations included 
in the standards. They will reflect the focus, coherence and 
rigor.

JOnATHAn THOMAS: Agree that folks are working hard on 
this . . . my chief concern is in the area of support for educa-
tors. Given state budget situations, I think this is an area 
where things might be a little thin at present.

http://www.uky.edu/~mfi223/NNN.html 
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Everyone knows that children who 
are not reading at grade level by 
3rd grade are fated to struggle aca-
demically throughout school. Con-

cerns about early literacy skills are justi-
fied because reading skills at kindergarten 
entry predict later academic achievement.

But guess what predicts later academic 
success better than early reading? Early 
math skills. In “School Readiness and Later 
Achievement,” a widely cited 2007 study of 
large longitudinal data sets, University of 
California, Irvine, education professor Greg 
Duncan and his colleagues found that in 
a comparison of math, literacy, and social-
emotional skills at kindergarten entry, “early 
math concepts, such as knowledge of num-
bers and ordinality, were the most powerful 
predictors of later learning.” A large-scale 
Canadian study from 2010 echoes those find-
ings: Math skills at school entry predicted 
math skills and even reading skills in 3rd 
and 2nd grade, respectively, better than 
reading skills at school entry. Although the 
mechanisms underlying such associations 
are not yet understood, the importance of 
early mathematics, and thus of access to it 
for all students, is clear.

We have a long way to go. Vanderbilt Uni-
versity education professor Dale Farran re-
ports in her recent study of preschool class-
rooms that math was intentionally taught 
by teachers only 2.5 percent of the day. In-
creasing the amount of time children spend 
engaged in instruction involving math con-
versation from 2 percent to only 4 percent led 
to significant math gains. Young children will 
take advantage of the opportunities we give 
them to develop their understanding of math.

The time is right for increasing our atten-
tion to early math. The K-12 common-core 
standards offer a clear and nearly universal 
target for the math skills U.S. children will 
need to master in the beginning elementary 
grades.

How do we create a pragmatic agenda to 
enhance children’s early mathematical expe-
riences and prepare them for the standards-
based math they will encounter when they 
enter school? We have a number of sugges-
tions.

We urge states to create prekindergarten 
standards using the same collective strat-
egy that produced the Common Core State 
Standards. We need pre-K standards that are 
aligned with the common core, and having 
50 states do that work independently is in-
efficient. Common-core pre-K standards, de-
veloped by the nation’s best experts in early 
learning and child development, could serve 
as the backbone for efforts to develop greater 
alignment between children’s preschool and 
K-12 experiences. They could also guide poli-
cies on teacher preparation, curricula, and 
assessments of children and programs.

Increasing young children’s math learn-
ing opportunities will not come easily. If 
you think it is difficult to create broad-scale 
changes in K-12, try pre-K, where there is 
huge diversity in institutional contexts.

The education of preschool-age children 
occurs in Head Start, state preschools, fam-
ily child-care homes, child-care centers, and 
public and private schools—each with its 
own sources of funding and management 
structures, and teaching staffs with varying 
levels of training and experience and persis-
tently high rates of turnover.

Perhaps the biggest hurdle is getting past 
resistance to academically focused instruc-
tion in early-childhood settings. Some of the 
resistance is due to legitimate concerns about 
bringing K-12 accountability methods to pre-
school and using developmentally inappro-
priate methods to teach isolated skills. The 
resistance also reflects an assumption that 
attention to math will crowd the curriculum 
and result in less time for play, literacy ac-
tivities, or social-emotional development.

To overcome these concerns, the field needs 
developmentally appropriate, child-friendly 
curricula and materials. Teacher training 
is needed to help early-childhood educators 
understand that learning is not a zero-sum 
game: Meaningful math activities in the 
context of play can foster crucial aspects of 
children’s development. The goals in math 
instruction are to build on what young chil-
dren know in ways that children enjoy. For 
example, playing mathematical or strategy 
games such as Chutes and Ladders or tic-
tac-toe can build math and problem-solving 
skills while also developing social skills (e.g., 
turn taking and cooperation), early-language 
skills, and cognitive self-regulation. Develop-
ing a solution to sharing a plate of cookies 

both builds rudimentary division skills and 
helps promote social skills.

The most commonly encountered activities 
in preschool are among the least effective for 
teaching children math. Learning to count 
by rote teaches children number words and 
their order, but it does not teach them num-
ber sense, any more than singing the letters 
L-M-N-O-P in the alphabet song teaches 
phonemic awareness. Knowing that “four” 
follows “three” is of minimal value if a child 
doesn’t know what “four” means. Paper-and-
pencil tasks (e.g., drawing a line from the 
numeral 4 to a picture of four apples; color-
ing in an outline of the numeral 4) are fine 
for practice, but they don’t teach children a 
sense of number.

The goal of math instruction is to help chil-
dren develop, discuss, and use efficient, ac-
curate, and generalizable methods to solve 
mathematical problems. To achieve this goal, 
young children need problems to solve and 
latitude to construct their own strategies. 
Teaching math effectively requires a focus on 
children’s understanding of the core founda-
tional concepts in mathematics. Such teach-
ing can take place in the context of puzzles 
and games. Children using a shape sorter, 
for instance, learn the properties of geomet-
ric objects (e.g., three-sided or round figures 
don’t fit in four-sided holes), not simply their 
names.

Typical assessments of young children’s 
math understanding include a very limited 
number of math concepts, and children can 
often reach the right answer without genu-
ine understanding. New instruments should 
be developed that assess critical early math 
concepts and also tap deep understanding. 

By deborah Stipek, Alan Schoenfeld,  
and deanna Gomby 

coMMEntary

Math Matters, Even for Little Kids
“  We need 
pre-K standards 
that are aligned with 
the common core, 
and having 50 states 
do that work 
independently is 
inefficient.” 
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Summative assessments designed for 
program accountability should be sup-
plemented with and aligned to formative 
assessments. All assessments should be 
developmentally appropriate in content 
and form. The purpose of assessment is 
to help identify what children know to 
help them build new knowledge. It is not 
appropriate to subject young children to 
extended formal testing.

Few early-childhood educators are pre-
pared to teach math. For young children 
to have access to meaningful opportuni-
ties to learn math, new requirements for 
preschool teachers will need to be devel-
oped. Requirements should include op-
portunities to learn what is known about 
young children’s development related to 
mathematics, as well as strategies for 
assessing children’s understanding and 
teaching math to young children.

Increasing preservice requirements re-
lated to teaching math to young children 
will necessitate expanded offerings in in-
stitutions that provide preservice train-
ing. States should review the curricu-
lum and training opportunities offered 
by two- and four-year colleges to ensure 
that students learn to teach math-
ematics effectively to young children. 
To support current preschool teachers, 
early-childhood programs should build 
internal capacity, such as by hiring 
coaches with expertise in teaching math 
to young children, or investing in the de-
velopment of expertise in a teacher who 
can serve as a mentor to other teachers.

Mathematics has been neglected in 
educational settings for young children, 
but change is possible. The shift in re-
cent years to focus on the importance of 
early literacy has successfully increased 
investment in reading and bolstered 
capacity among teachers and teaching 
institutions. That change began with 
research findings that demonstrated 
the importance of early reading and the 
strategies that can be implemented in 
homes and at schools to help children 
develop their reading skills. We need 
analogous concerted efforts to bring the 
importance of early math learning to 
the attention of policymakers, educators, 
and the public.

Deborah Stipek is a professor and former 
dean of the school of education at Stanford 
University. Alan Schoenfeld is the Elizabeth 
and Edward Conner professor of education 
and affiliated professor of mathematics at the 
University of California at Berkeley. Deanna 
Gomby is the vice president for education at 
the Heising-Simons Foundation, which is 
based in Palo Alto, Calif.

Published June 6, 2012, in Education Week 

T he philosophies behind healthy eating 
and math instruction share interesting 
similarities that provide useful insight 
into the direction educational policy-

makers should take. Healthy eating means 
consuming the right amount from each of the 
food groups. It is systemically more beneficial 
when the food is as close to its natural state as 
possible, as opposed to having been heavily pro-
cessed in a factory and removed from its origi-
nal source. Eating unprocessed food gives us im-
portant dietary components, such as vitamins, 
minerals, fiber, and protein, that are essential 
for staying healthy.

While we know we need these dietary compo-
nents to stay healthy, it isn’t the same to take 
them separately as supplements. For example, 
you wouldn’t have a lunch of vitamin A supple-
ments, a snack of fiber, and a plate of zinc for 
dinner. Instead, we must strive for balance and 
eat a variety of foods that combine such dietary 
components to form healthy meals.

With healthy eating, it seems obvious which 
option provides the best result. For math edu-
cators, however, the choice is not so clear. Many 
classrooms take the path equivalent to eating 
meals of supplements. Robust math problems 
are broken down into individual standards so 
that the lessons no longer have context, and 
skills are swallowed, in isolation, like vitamins. 
On the one hand, this makes it easy to ensure 
that students have consumed all the required 
skills. On the other hand, these math problems 
no longer resemble their original form; instead, 
they become a collection of disconnected skills.

Some classrooms do teach math by keep-
ing their complex contextual problems intact. 
These problems are not heavily processed in a 
textbook factory, and they require that students 
incorporate a variety of skills necessary to solve 
them. Lessons taught in this context are rarely 
recipients of the dreaded when-will-we-ever-
use-this question. The truth is that prepar-
ing healthy meals takes time and energy, and 
we are surrounded by options that are easier, 
though not as healthy in the long run. Addi-
tionally, without a checklist of healthful com-
ponents, it is possible to shortchange one’s diet.

My belief is that the answer to this problem 
lies somewhere in the middle of both extremes. 
We don’t want, or need, to consume every nutri-
ent at every meal. Nor should we consistently 
focus on a single nutrient when we sit down 

to eat. The best option is to have a diet rich in 
variety to ensure the highest level of nutrition 
within a given period of time. I can see how 
achieving that balance is difficult. What if I 
don’t like broccoli? Even though I eat a fairly 
balanced diet, I would still avoid broccoli. As a 
result, vitamin K would be missing from my 
diet. To compensate and attempt to still stay 
healthy, I could maintain my broccoli-less diet 
by supplementing it with vitamin K. This would 
be pretty convenient, and I might soon realize 
that I could avoid more foods that I don’t like. 
This might lead me down a path where I con-
tinue replacing healthy foods with dietary sup-
plements, and as a result, I would no longer be 
eating a healthy, balanced diet.

Similarly, if we teach using robust mathemati-
cal problems, we have to be careful to make sure 
that by the end of the school year, students have 
had adequate exposure to each of the standards 
within a larger framework. Otherwise, we may 
lose balance and end up with a long list of skills, 
taught in isolation, for which students have no 
context. This eventually brings us back to an 
extreme: taking lots of dietary supplements, 
instead of maintaining a healthy, varied diet.

Educational policy has been skewed toward 
teaching each standard in isolation. It is diffi-
cult to do it differently when textbooks, pacing 
guides, and standardized tests don’t allow for 
incorporating the robust meals of multiple in-
tegrated standards. The Common Core State 
Standards have the potential to shift policy to 
a much more balanced approach, depending on 
how they are ultimately implemented and as-
sessed.

My recommendation for healthy eating and 
math educational policy is the same: everything 
in moderation. In general, try to eat balanced 
meals and teach complex problems in context. 
Every once in a while, it is OK to rely on a di-
etary supplement or a lesson on a specific stan-
dard. The problems come when that is the only 
choice you are making.

Robert Kaplinsky has worked in education as a 
classroom teacher, a district math teacher specialist, 
and an instructor at the University of California, 
Los Angeles. He now works for the Downey Unified 
School District as a math coach for a California 
Math and Science Partnership Grant. His website is 
www.robertkaplinsky.com.

By Robert Kaplinsky

coMMEntary

Food for thought
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T here is little question in my mind 
that national standards will be a 
blessing. The crazy quilt of district 
and state standards will become 

more rational, student mobility will stop 
causing needless learning hardships, and 
the full talents of a nation of innovators will 
be released to develop a vast array of prod-
ucts and services at a scale that permits even 
small vendors to compete to widen the field 
to all educators’ benefit.

That said, we are faced with a terrible situ-
ation in mathematics. In my view, unlike the 
English/language arts standards, the math-
ematics components of the Common Core 
State Standards Initiative are a bitter disap-
pointment. In terms of their limited vision of 
math education, the pedestrian framework 
chosen to organize the standards, and the 
incoherent nature of the standards for math-
ematical practice in particular, I don’t see 
how these take us forward in any way. They 
unwittingly reinforce the very errors in math 
curriculum, instruction, and assessment that 
produced the current crisis.

Let’s start with the vision. The goal of 
mathematics education is clear enough: We 
want students to be able to solve nonroutine 
and worthy mathematical (or math-related) 
problems, not just handle simple, discrete, 
and dull exercises; and we want students to 
learn to like doing math, see value in it, and 
therefore develop greater persistence and 
skill in handling mathematical challenges. 
Yet, there is not one word in the standards 
document about building curricula back-
ward from rich, nonroutine, interesting, and 
authentic problems. As Sol Garfunkel and 
David Mumford recently noted in a widely 
read New York Times opinion piece: “This 
highly abstract curriculum is simply not the 
best way to prepare a vast majority of high 
school students for life.”

A look at the National Assessment of Edu-
cational Progress, or NAEP; the Trends in In-
ternational Mathematics and Science Study, 
or TIMSS; and state test results shows that 

our students are woefully deficient in solv-
ing any problems that require a transfer of 
learning, as opposed to the plug and chug of 
simple rules and algorithms. And nothing 
in the new standards will change this sorry 
state of affairs.

I am astonished that there is not one men-
tion in the document of the difference be-
tween real and pseudo-problems. Have the 
writers of this document not been in class-
rooms or looked at mainstream curricular 
materials? As it stands now, few students 
encounter real problems, i.e., puzzling and 
atypical challenges that require clever ap-
proaches and solutions—real thought. The 
long-standing weaknesses in math curricula 
and instruction will be abetted, not solved, by 
these standards.

There are no valid intellectual principles 
undergirding the document. Many “stan-
dards” address picayune topics. Why weren’t 
the big ideas of mathematics highlighted in 
the standards themselves, as the draft sci-
ence standards from the National Research 
Council do? A few years ago, Randy Charles 
wrote a detailed set of big ideas in math for 
the National Council of Supervisors of Math-
ematics. Why weren’t they or their equivalent 
highlighted? Why weren’t goals for complex 
transfers of knowledge emphasized? Why 
weren’t model problems linked to essential 
questions referenced?

Yes, the authors identified the practice 
standards; they are a start, but they are 
set apart from dozens of pages of content 
standards, and none of the assessment or 
instructional examples in the content stan-
dards show you how to combine practice and 
content. (In a just-released report by David 
Conley, the math practice standards were 
more highly rated by college teachers than 
the content standards. A common complaint 
was that “general problem-solving skills are 
not emphasized enough.”)

Worse, the math practice standards are 
incoherent and not sufficiently thought 
through, as one can see from the standards 
language quoted below:

“Make sense of problems and perse-
vere in solving them. Mathematically pro-

ficient students start by explaining to them-
selves the meaning of a problem and looking 
for entry points to its solution.”

The entire narrative underneath this stan-
dard involves various heuristic moves, but 
not a complete set. And as noted, there is no 
discussion of what a genuine problem is.

 “Reason abstractly and quantitatively. 
Mathematically proficient students make 
sense of quantities and their relationships in 
problem situations.”

How is this a “practice standard”? This is a 
truism. This describes what anyone working 
in mathematics must always be doing: work-
ing with abstractions.

“Model with mathematics. Mathemati-
cally proficient students can apply the math-
ematics they know to solve problems arising 
in everyday life, society, and the workplace.”

This phrasing begs the key question: How 
will students learn to model with mathemat-
ics if they aren’t provided with ambiguous 
and confusing situations that demand mod-
els and in which different models have pros 
and cons? The average myopic teacher will 
simply see this as saying: Please plug in the 
“right” model. Nothing in the standard pro-
hibits this.

“Use appropriate tools strategically. 
Mathematically proficient students consider 
the available tools when solving a mathemat-
ical problem.”

What does “strategically” mean in this con-
text? Why isn’t it simply “tactical” or “intelli-
gent”? This is a missed opportunity to under-
score the importance of confronting students 
with messy and non-well-defined problems 
that require them to make such decisions (es-
pecially since students will typically have few 
tools from which to choose).

“Attend to precision. Mathematically 
proficient students try to communicate pre-
cisely to others. They try to use clear defini-
tions in discussion with others and in their 
own reasoning.”

This is arguably the most poorly thought-
through of all the practice standards. Why 
does the primary reason for “attend[ing] to 
precision” focus on communicating to others? 
Why don’t the demands of mathematics re-

By Grant Wiggins  

coMMEntary

The Common-Core Math 
Standards: They Don’t Add Up 
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quire a student to worry about significant fig-
ures, margin of error, and precise calculations?

“Look for and make use of structure. 
Mathematically proficient students look 
closely to discern a pattern or structure,” and

“Look for and express regularity in re-
peated reasoning. Mathematically proficient 
students notice if calculations are repeated, 
and look both for general methods and short-
cuts.”

In the last two standards, we are given two 
narrowly phrased pieces of advice of com-
pletely different scale and scope. And is this 
all there is to say about how to solve problems? 
What about something as vital as “Turn unfa-
miliars into familiars via equivalence”? What 
about the series of questions that the famed 
scholar George Pólya taught so many to use for 
solving all kinds of problems? This is random 
counsel.

Missing entirely from the practice standards 
is a discussion of how to pose problems, and, 
more generally, how to ask powerful questions. 
This is a telling oversight. Unlike in school, 
real problems are not served up on a platter, 
fully formed. The standards-writers overlooked 
the most basic fact of people with genuine 
math expertise: They find problems!

The English/language arts standards were 
released with a rich and elegant framework 
of anchor standards; no such framework ex-
ists here. The ELA standards also provided 
samples of assessment and anchor texts. This 
is a glaring omission on the part of the math-
standards writers. One would think that the 
authors would have worked overtime to pro-
vide educators with samples of model tasks, as 
well as a long list of do’s and don’t’s about how 
to address the standards.

Is it too late to change this? I hope not. Solv-
ing our problem of poor mathematics educa-
tion depends upon it.

Grant Wiggins is the president of Authentic 
Education, a nonprofit organization based in 
Hopewell, N.J., that provides consulting and 
professional-development training to schools. He is 
the co-author, with Jay McTighe, of Understanding 
by Design, a program and materials on curriculum 
design, and of Schooling by Design. He is the author 
of Educative Assessment and Assessing Student 
Performance, both published by Jossey-Bass, in 
1998 and 1999, respectively.
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A
popular humorist and avowed mathphobe once de-

clared that in real life, there’s no such thing as al-

gebra. 
Kathie Wilson knows better. 

Most of the students in her 8th grade class will be thrust 

into algebra, the defi nitive course that heralds the beginning 

of high school mathematics, next school year. The problem: 

Many of them are about three years below grade level. Ms. 

Wilson’s job is to help them catch up—and quickly. 

Every year, scores of middle and high school math teachers 

face the same challenge as Ms. Wilson, who is in her eighth 

year of teaching here at Monte Vista Middle School, tucked 

into the exurbs about an hour north of Los Angeles. 

The push to ensure that all students, not just the academi-
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More schools are using 

unconventional 

textbooks and other 

curriculum materials to 

help make struggling 

middle schoolers 

‘algebra-ready.’

Catching Up 
On Algebra

Editor’s Note: More and 

more American students 

are being encouraged to 

take introductory algebra 

in 8th grade.  This Spotlight 

examines efforts to support 

algebra instruction and 

the accompanying policy 

challenges.
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By Sean Cavanagh 

Camarillo, Calif. 

 By Andrew Trotter 
New educational uses of cell-phones are challenging the “turned off and out of sight” rules that many districts have adopted for student cellphones on cam-pus. 

A growing number of teach-ers, carefully navigating district policies and addressing their own concerns, are having students use their personal cellphones to make podcasts, take fi eld notes, and organize their schedules and homework. 
And some recent, positive exam-ples of how the phones are being used for academic learning may eventually lead to more nuanced policies. Indeed, more educators are concluding that cellphones may be the only realistic way their schools can offer the 1-to-1 computing experiences that bet-ter-funded schools provide with laptops. 

“In our district, especially at high school, students have a cell-phone on them at all times, just like a pencil—it’s an underused tool,” said Rosemary Miller, the technology-integration special-

ist for secondary schools in the Buhler, Kan., public schools. “We don’t have a computer for every kid, as some school districts do.” Ms. Miller has helped teachers at Buhler High School learn how to use Gcast, a free Web-based service that allows anyone to create a page—as well as more specialized “channels” and play-lists—to host podcasts. Students are given a phone number and a personal identifi cation number; they call in using their cellphones and record an audio file that is posted directly on the Web page, Ms. Miller said. 
At Buhler High, a Spanish teacher who is “very low-tech,” according to Ms. Miller, created a channel for her Spanish 3 and 4 students to call from outside of school and record themselves speaking in Spanish. “She had them select an excellent Spanish poet; they got on their cellphones and said, ‘Me llamo’ and their name, and [in Spanish] ‘I’d like to present this poet, Pablo,’ and then they read the poem.” Similarly, a French teacher had students make podcasts about recipes for French dishes, such as 

crème brûlée, and an English teacher asked her students, for a unit on War in Literature, to use their cellphones to interview someone who has experienced war. 
“I guess this is replacing when you used to take a tape recorder and talk to your grandpa about the war,” Ms. Miller said. Another application Ms. Miller has had her teachers try is using the cellphone as a classroom-response device. Polleverywhere.com lets anyone post a poll or 

Editor’s Note: Education 
technology is evolving 
at a fast pace and in 
surprising new ways. 
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high-tech resources that 
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By Erik Robelen  

I 
f polynomials and vectors have your middle 
schoolers racking their brains, they could do 
worse than take a break and practice a little 
on their trumpet, saxophone, or even a tuba. 

It might actually help, according to new research.
A study just out suggests that music instruction 

for middle school students enhances their aca-
demic achievement in algebra.

Published in the July issue of the Journal of 
Adolescent Research, the study of some 6,000 
Maryland students found that, on average, those 
enrolled in formal instrumental or choral music 
instruction during middle school outperformed 
those who didn’t receive any such instruction. 
(Studying an instrument was correlated with 
higher gains than chorus.)
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