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then resold as The Answer to all our educational woes.
… Rigor is just common-sense stuff. … Teach the kids
the basics and then provide them various opportunities
to use them, change them, apply them, assume owner-
ship for them.”
Carol Richtsmeier, high school journalism

teacher, Midlothian, Texas 

“California’s K-12 math standards are already ‘rigorous’
– both difficult and inflexible (think: rigor mortis) – so
all I do is teach to them. … Teachers wouldn’t have to
spend their time thinking about how to add rigor to their
courses if they just focused on academic content and did-
n’t try to make excuses for students who don’t measure
up. Want rigor? Hold students to your standards!”
Darren Miller, high school math teacher,

Sacramento, Calif.

“Rigor is to academic work what careful practice and nuanced
performance is to musical performance and what intense
and committed play is to athletic performance. When we
talk about a ‘rigorous course’ in something, it’s a course
that examines details, insists on diligent and scrupulous
study and performance, and doesn’t settle for a mild or
informal contact with the key ideas.”
Robert Talbert, associate professor of

mathematics and computing science,

Franklin College, Franklin, Ind.
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Rigor: It’s All the Rage, but What Does It Mean?
Journalists must ask hard questions to make an abstract concept concrete for readers.

By Joanne Jacobs and Richard Lee Colvin
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Remember the three Rs? Get ready to add a fourth: rigor.
It’s the buzzword in education. From presidents to prin-
cipals, billionaires to school board members, governors
to teachers, everybody seems to be either promising rigor,
demanding rigor, or deploring the lack of rigor in American
schools. And journalists, more often than not, are simply
repeating their words.

“It is time to expect more from our students,” President
Barack Obama said in March 2009, adding to the cho-
rus. “It is time to prepare every child, everywhere in
America, to out-compete any worker, anywhere in the world.
It is time to give all Americans a complete and competi-
tive education from the cradle up through a career.”

But translating that rhetoric about rigor into class-
room reality will not be easy, and it will mean that jour-
nalists need to know more about the origins of the new
push for rigor. The tension between ideals of academic
excellence and universal access to education has been an
enduring theme in American public education all the
way back to Horace Mann and the “common school” move-
ment in the early 19th century. Generations of educators
and politicians have struggled to reconcile high stan-
dards with the laudable goal of helping all students achieve.
The crusade grew more intense in the late 1980s, when
states began upping their graduation requirements after
warnings that a “rising tide of mediocrity” in America’s
schools threatened to destroy the nation’s economy.1

Ever since, the idea that with the right support all stu-
dents can master rigorous content has dominated public
policy discussions and put a new spotlight on the idea of
rigor. Political and business leaders are turning up the pres-
sure on schools in response to weak U.S. performance on
international tests, rising college completion rates in
many countries, the digital revolution, increased eco-
nomic competition and the deregulation of economies in
India and China. (See “Why Some Educators Are Looking
to Europe, Asia” on page 9 for details on how the United
States fares globally.)

Rigorous schools are touted as a potent weapon in
the fight against industrial decline. Today, more than 40
percent of manufacturing jobs require a postsecondary
degree or certificate, and that percentage is rising. In addi-
tion to computer skills, entry-level machinists are expected
to know algebra and geometry.2 Even an auto mechanic
needs college-level skills to read a factory manual and 
analyze diagnostic data. 

Ninety percent of jobs in the fastest-growing sectors
of the economy will require a postsecondary education in
the future.3 Demographers, economists, business leaders
and education policy experts believe the United States is
not producing enough well-qualified college graduates to
fill those jobs. The summary report for a 2008 summit
on academic rigor concluded that the United States is “a
nation in the midst of an educational crisis that threatens
to undermine our position in the world.”4 The price tag
for that decline is huge. In April 2009, the management
consultants McKinsey & Co. calculated that if U.S. stu-
dent achievement had been comparable to that of Finland
or South Korea in recent years, the size of the economy
in 2008 would have been $1.3 trillion to $2.3 trillion greater.5

The nonprofit world has embraced the push for
greater rigor as well. The Bill & Melinda Gates Foundation
(which sponsored this primer) has spent $2 billion in
recent years to raise college-ready high school graduation
rates, in part by pro-
moting greater class-
room rigor. “Like
many others, I have
deep misgivings
about the state of
education in the
United States,”
former Microsoft
Chairman Bill
Gates told a con-
gressional com-
mittee in 2008.6

“Too many of our
students fail to grad-
uate from high
school with the basic
skills they will need
to succeed in the
21st-century econ-
omy, much less pre-
pared for the rigors
of college and career.
…Our record on
high school math and science education is particularly trou-
bling.”

States are responding to this pressure by beginning
to require students to take algebra, geometry and labo-

voicesCAROL JAGO
In academically rigorous literature classes,
students read challenging texts: classic and con-
temporary, fiction and nonfiction, poetry and

drama. Students learn how to
interpret, analyze, and evalu-
ate what they read. They enjoy
talking about their reading and
employ literary terminology
naturally when explaining what
they see on the page.

In terms of books, more
is more. In academically rigor-

ous classrooms, students read at least one book
every two to three weeks – ideally more. At any
given moment students will be reading one book
as a whole class and another of their own
choice. Summer reading is mandated, but
more importantly, much anticipated by students
who look forward to spending hours doing
what they have learned to love.

Carol Jago has taught middle and high school in
Santa Monica, Calif., and directs the California
Reading and Literature Project at UCLA. She is
incoming president of the National Council of
Teachers of English.



ratory science in order to graduate from high school. In
2009, five states said explicitly that those classes had to
be rigorous – although they didn’t define the term. By 2015,
policies in 17 states will call for rigor.7 The State Scholars
Initiative, a program that started in Longview, Texas, in
1989, recommends that high school students take 16
yearlong courses in English, math, social studies, science
and foreign language. Students in 24 states who take and
pass those courses are eligible for a federal scholarship.
Advanced Placement classes, which once catered only to
the most elite students, are now ubiquitous and the de facto

college prepara-
tory curriculum in
many urban high
schools. (See pages
21-23 for a look at

the AP pro-
gram and the
State Scholars
Initiative.)
Most states also
now let high
school students

take community
college classes for
credit. 

But saying a
program or cur-
riculum is rigor-
ous does not make
it so. The quality
of these efforts
varies widely. The
“R” word has
become a market-
ing tool for
preschools, sum-
mer camps and

even after-school programs, which now promise rigor as
they once boasted of boosting kids’ self-esteem. Equestrian
programs are described as rigorous and so are state aca-
demic standards and assessments. Four Alabama college
students designed an independent study course in winter
2008 that involved eating barbecue in as many states as
possible and writing about their meals. Asked by a reporter
to respond to faculty skepticism about such student-
designed courses, an accreditation agency official defended
them as rigorous because students sign a contract to com-
plete a learning plan.8

The disconnect between rigor and results shows up
starkly when high school students matriculate to college.
High school graduates in the 2000s have taken far more
lab science, algebra, geometry and English classes than
students did when the 1983 “Nation at Risk” report was
issued. But the content taught in such classes often is watered
down, despite state academic standards and testing pro-
grams. The ACT testing organization reported in 2008
that more than three-quarters of students who took and
passed a core college-prep curriculum were nonetheless
unprepared to do college-level work.9 Nearly half of
ACT-tested 2005 high school graduates who earned a grade
of A or B in high school Algebra II were not ready for
college math, and more than half of those who earned a
grade of A or B in high school physics were not ready for
college science.10 Thirty percent of four-year college
students and 60 percent of community college students
require remedial math or English, estimates Michael
Kirst, an emeritus Stanford University education and
business professor.11 The big boost in the number of
 students taking AP and International Baccalaureate classes
may also be misleading. Reporters should ask not only how
many students take such advanced courses but also how
many pass the AP or IB exam.

Clearly, when a reporter listens to a politician or
principal promise to deliver academic rigor, follow-up ques-
tions are in order: What is your vision of rigor? How do
you measure it? What does rigorous teaching look like?
How are you going to make sure that happens? What makes
your program rig-
orous? Does the
rigor you claim
show up on any
independent test or
in the success of
students after
they leave your
school? (For
additional ideas
on questions to
ask when report-
ing on rigor, see
page 7.)

One purpose of
this publication is
to encourage jour-
nalists to ask such
questions so that
they can make the abstract concept of rigor concrete for
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voicesSUSAN H. FUHRMAN

Since the 1980s, states have sought “acade-
mic rigor” by aligning textbook content, teacher
knowledge and resource allocation with learn-
ing standards for students from
prekindergarten to 12th grade.

The learning standards are typ-
ically the weak link – laundry
lists of information created
without understanding of what
kids are ready to learn at a
given stage of development.

Now, there is a strong argument for develop-
ing curricula aligned with standards, assess-
ments and teacher development that specify
sequences of learning and provide much more
guidance than standards. “Learning progres-
sions” – subject matter organized according
to learning and developmental theory about
how kids understand increasingly complex
concepts – locate students on a spectrum of
understanding and development; facilitate
assessments that are diagnostic; and shape
truly personalized teaching. We have a long way
to go, and such progressions may not be
specifiable in all domains, but I think this
approach gets us to true academic rigor.

Susan H. Fuhrman is president of Teachers College,
Columbia University.

voicesJERRY D. WEAST
Academic rigor quite simply means giving stu-
dents a curriculum that will prepare them to
succeed in college or the world of work. For

us, that means setting a high
standard for success and then
lining up each grade’s lessons
to meet that high standard.
We set our sights on the College
Board’s Advanced Placement
curriculum and then back-
mapped each grade’s curricu-
lum r ight  down to

prekindergarten. So when our 4-year-olds
come to us, we can put them on a path to rigor
so that when they get to 12th grade, they are
ready for calculus or Advanced Placement
English, physics, you name it. 

Jerry D. Weast, Ed.D., is superintendent of the
Montgomery County Public Schools in Maryland.



their news audiences. Another purpose is to demonstrate
that rigor and how it is defined are at the heart of many
of the education issues journalists cover, including state
achievement standards, the achievement gap, dropouts,
remediation, test scores, international competitiveness,
teacher quality, textbooks, and college completion. A
third is to show that there are controversies over the mean-
ing of rigor that will play out as states are asked by the
Obama administration to improve their standards and assess-
ments. Finally, the intent is to help journalists learn to dif-
ferentiate between a lesson that is rigorous and one that
is not. It may be difficult, for example, to memorize the
capital of every state and country. But while that exercise

may have value, it
won’t help students
learn important
ideas about how
geography shapes

a country’s his-
tory, culture
and economy.
To help jour-
nalists recog-
nize rigor in
the classroom,

we have invited
two award-win-
ning teachers –
English teacher
Phil Holmes and
chemistry teacher

Janice Crowley – to share their thoughts on rigorous les-
sons (see pages 15-18).

WHAT IS RIGOR?

Academic rigor is determined not just by what is taught,
but how it is taught and how it is assessed, according to
Barbara Blackburn, who teaches at the University of
North Carolina, Charlotte, and who helps teachers and
school districts raise the level of rigor in their classrooms.
A demanding curriculum isn’t so demanding if it’s taught
in a way that students can’t learn it or if, on tests, they’re
not really expected to know it. So, journalists should ask
about all three components of rigor – content, pedagogy
and assessments.

A rigorous curriculum is “focused, coherent, and
appropriately challenging,” said William Schmidt, a
Michigan State professor who studies the educational

practices of coun-
tries that surpass
the United States
on international
tests. In order
to achieve that
g o a l ,  t h e
Montgomery
County, Md.,
school district
analyzed the
content of
high school AP
classes and then
figured out what
 students would
have to learn
starting in pre-
school in order to
do well in those
classes. Now, said
Superintendent
Jerry D. Weast, his schools meet his definition of rigor
by “giving students a curriculum that will prepare them
to succeed in college or the world of work.” 

But curriculum design is only part of what defines rigor.
Carol Jago, author of With Rigor for All (Boynton/Cook
2000) and president-elect of the National Council of
Teachers of English, said “more is more” in terms of the
number of books students should be required to read. “In
academically rigorous classrooms, students read at least
one book every two to three weeks – ideally more.” 

Journalists should also recognize that many educators
equate rigor with pain, rigid thinking, and harshness.
“Too often, rigor becomes ‘Let’s give more homework,’ ”
said Dick Flanary of the National Association of Secondary
School Principals. “Lessons must be ‘rigorous’ if they
make kids suffer.” Diane Ravitch, the education historian,
associates the word rigor with “rigor mortis,” and fears
the curriculum becomes narrow, rigid and deadly dull as
teachers attempt to cover more topics. A former teacher,
in response to President Obama’s remarks about raising
the bar academically, wrote a letter to The New York Times
urging him to stop talking about “ ‘achievement’ and ‘rigor,’
which have no connection to the inquisitiveness, deter-
mination, creative thinking and perseverance students
need for genuine lifelong learning.” 12

In theory, one teacher wrote recently on an educa-
tion blog, rigor means “developing students into not
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voicesDEBORAH SANTIAGO
There is a general perception that academic
rigor and access to college are mutually exclu-
sive, and that selective institutions prioritize
academic rigor over access
while open-admissions poli-
cies prioritize access to col-
lege over quality. The challenge
for community colleges and
other institutions enrolling large
numbers of Latino, low-income,
and first-generation college
students is to balance aca-
demic rigor with access and demonstrate that
quality and access are achievable mutual
goals.

Deborah Santiago is vice president for policy and
research at Excelencia in Education.

voicesWILLIAM SCHMIDT
A curriculum that exemplifies academic rigor
is focused, coherent, and appropriately chal-
lenging. In the case of mathematics, such a cur-

riculum focuses on a small
number of topics at each grade
to promote in-depth/mastery
learning and sequences top-
ics across grades in a coherent
manner, reflecting the logic
and structure of the academic
discipline. Finally, such a cur-
riculum is appropriately chal-

lenging from a cognitive or intellectual
perspective in that topics are not excessively
repeated but move students into an ever
deeper and broader exposure to the disci-
pline moving from basic concepts (e.g., mean-
ing and operation of whole numbers) to more
developed ones (e.g., the rational number
system and its properties). 

William Schmidt is University Distinguished
Professor in the College of Education at Michigan
State University.



merely passive learners, but active thinkers and doers.”
But in practice, the teacher wrote, “rigor has become a
convenient buzzword for holding all students accountable
for the same level of learning, even though students learn
at different paces, have different abilities, often come
from disengaged families, and high-level material is sim-
ply beyond their developmental level. … Rigor, in my school
district, has come to be a substitute for common sense and
teaching expertise.” In the name of rigor for all, complained
a physics teacher, his International Baccalaureate class now
mixes calculus students and kids who barely passed basic
algebra.13

Parents don’t always share the sense of urgency to
increase rigor. Many are more concerned about their
kids being “well-rounded” than about math and science
achievement, said Jean Johnson of Public Agenda, a non-
partisan polling group. “Parents say what their kids are
learning is harder than what I learned so it must be OK.
Often they’re confused by the new math, so they assume
it’s harder.” Polls also show that teachers, principals and
superintendents “think science and math education in their
schools is just fine.” 

THE DEBATE OVER 21ST-CENTURY SKILLS

If journalists begin asking around, they can no doubt
find schools or whole districts that will claim they are offer-
ing a rigorous curriculum that emphasizes what are being
called “21st-century skills.” The movement to provide stu-
dents with those skills is gaining momentum, although defin-
ing exactly what the phrase means can be as slippery as
defining rigor. Some recent stories on the subject found
students engaged in nothing more than group activities
such as building bridges with dry spaghetti14 or working
together to figure out how to respond to problems such
as how to reduce traffic congestion.15

The idea behind the concept of 21st-century skills is
that what students learn may not be as important as
knowing how to solve new problems, using so-called
“critical thinking skills” – another trendy phrase whose
meaning is anything but self-evident. Reporters should ques-
tion the meaning of all of these terms. A leader in the skills
movement is Tony Wagner, co-director of Harvard’s
Change Leadership Group, who believes that students spend
too much time learning facts they could look up online,
and not enough time developing analytical skills. “My view,”
Wagner has written, “is that we should describe the skills
that students will be expected to master – rather than just
the content they will memorize – in every discipline, for
every grade level. In the 21st century, where information

i s  constant ly
changing  and
readily available
on any PC, com-
petencies mat-
ter far more
than content
 coverage.”16

A t  t h e
other extreme
is E.D. Hirsch,
the author of
the 1987 bestseller
Cultural Literacy:
What Every
American Needs To
Know. Hirsch is a
leading proponent
of the view that
students actually
need to learn
more content. He
writes that, “when
members of the
public hear words
like ‘r igor’  or
‘standards,’ they think, ‘Aha, that means in fourth grade
every kid will have to learn what feudalism is.’ …But when
you look at the ‘rigorous standards’ made by the states,
you find the appearance of rigor: ‘Construct time lines
with evenly spaced intervals for years, decades and cen-
turies to show the order of significant events.’(Ohio).” There’s
no content, Hirsch complains.

This debate between knowledge and skills has raged
for centuries. But research into learning seems to confirm
that students learn best when they are taught content and
basic processes at the same time they learn to think and
solve problems. “Knowledge and thinking must be inti-
mately joined,” said the University of Pittsburgh’s Lauren
Resnick, a leading cognitive science expert.17

The social research group MDRC defines academic
rigor as “a demanding yet accessible curriculum that
engenders critical-thinking skills as well as content knowl-
edge.”18 Students should “raise questions, think, reason,
solve problems and reflect,” said Beverly L. Hall of
Atlanta, the 2009 National Superintendent of the Year.
In addition to gaining knowledge about a subject, students
“should be asked to comprehend, apply, analyze, synthe-
size, evaluate – using that knowledge,” according to
Education Trust, a Washington-based nonprofit devoted
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voicesDEBORAH MEIER
Educationese grows more and more Orwellian.
“Reform” now means anything that unions
and teachers find offensive, and “academic

rigor” means anything that kids
do. All the dictionary defini-
tions of rigor – inflexible, harsh,
stern – seem exactly the wrong
habits for educating for 21st-
century work skills or in the
habits of mind of a democratic
citizenry. Getting to the bot-
tom of things, healthy skepti-

cism, intellectual patience, empathy, and
respect for knowledge and expertise are more
to the point. The best way to start tackling such
a daunting task? I’d start by fostering them
around children’s natural interests – uncovering,
unpeeling their naïve notions about the world
– until it becomes an unforgettable habit in the
lifetime of learning that schooling introduces
us to.

Deborah Meier has spent more than four decades
working in public education as a teacher, writer and
public advocate. In 1985, Meier founded Central
Park East Secondary School in New York City, and
in 1997 she founded the Mission Hill School, a K-
8 Boston public pilot school serving 180 children
in the Roxbury community.



to closing racial and socioeconomic achievement gaps. 

THE TEACHER’S VIEW

Whatever the definition, making classrooms more intel-
lectually rigorous is no small challenge. A 2005 evalua-
tion of the Gates Foundation’s high school-related grants
looked at whether teachers’ assignments in schools receiv-
ing grant money were becoming more rigorous. It found
that English assignments were more rigorous than those
in nearby schools but that math assignments were less so.
The “quality of student work in all of the schools … stud-
ied is alarmingly low,” the researchers wrote.19

“People don’t know what it means,” said Barbara
Blackburn.20 “The teachers I work with are being told
they’re supposed to include rigor. It’s certainly the flavor
of the month. But teachers all say everyone is telling me
what to do but they can’t tell me how to do it.”

Blackburn
published a book
in 2008 called Rigor
Is NOT a Four-
Letter Word to help

teachers get
past their skep-
ticism and learn
how to make
their lessons
more rigorous.
“There’s  so

much theory out
there, but teach-
ers are going to say,
‘Tell me how I can

do this in the  classroom tomorrow that is not going to
cost a lot of money and is easy to do,’ ” Blackburn said.

No matter how demanding a state’s standards, noth-
ing will change for students unless teachers change their
lessons. To see if this is occurring, Blackburn suggests that
journalists pay attention to what she does on her own class-
room visits. 

� What kind of questions is the teacher asking? True
or false? Just recalling facts? Or are students asked
to recall something they already know and use it
to solve a new problem?

� Are all the students engaged and thinking, or only
those who answer a question?

� Are students given time to think through answers?
If they don’t have the answer immediately, does the
teacher move on to someone else? 

� Are students talking and sharing information appro-
priately, or is there total silence? “If a classroom is
silent for a long time, I start wondering,” she said.

In rigorous classrooms, Blackburn said, teachers
 create “an environment in which each student is expected
to learn at high levels, each student is supported so he or
she can learn at high levels, and each student demonstrates
learning at high levels.”21 Journalists should be equally
 rigorous in their own reporting on this issue. 

1 http://www.ed.gov/pubs/NatAtRisk/index.html
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voicesJEFFREY M. ROBINSON
Rigor is more than difficult work or a set of
expectations we have for our students and our-
selves. It is our academic integrity interwoven
with our basic philosophy of
learning. It means that we have
to set high expectation for our-
selves, our colleagues, and our
schools. There has to be a com-
mitment by all involved to stay
ahead of the curve in their con-
tent areas and in the educa-
tional arena.

Jeffrey M. Robinson is the founding principal of
Baltimore Talent Development High School in
Baltimore, Md.
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Two Governors Explain What They Mean by ‘Rigor’
By Justin Snider

Politicians have a penchant for using the words “rigor” and “rigorous”
when they discuss K–12 education. Governors are among the most
high-profile examples, often using the terms in their annual State of
the State speeches. Between 2000 and 2009, almost 12 percent of
State of the State speeches given by governors used the words “rigor”
or “rigorous” in the context of education. The high point was
reached in 2006, when 10 out of the nation’s 50 governors spoke of
the need for greater academic “rigor.” 

A decade ago, governors typically talked of “rigorous” assess-
ments, standards or teacher training. Now, however, governors al-
most always use the word “rigorous” as the adjective of choice to
describe a desired curriculum or course of study. This is the same
sense in which former President George W. Bush used the term in
his 2006 State of the Union address: “We need to encourage children
to take more math and science, and to make sure those courses are
rigorous enough to compete with other nations.”

To understand better what politicians actually mean when they
speak of a “rigorous” education, I asked the two governors who have
used the term most frequently in their annual addresses to provide an
explicit definition of it. Tim Pawlenty, governor of Minnesota, has
spoken of “rigor” in six of his seven State of the State speeches. In his
2006 address alone, he mentioned “rigor” in relation to education
five times. Gov. Jennifer Granholm of Michigan is not far behind
Pawlenty: She has used the word “rigor” in four of her annual ad-
dresses, and in the last two years she’s made multiple references to it.
Calling for “academic rigor” makes for a good sound bite, but what
might it mean in actual practice? This is the question I asked of
Govs. Pawlenty and Granholm.

State of the State speeches made since 2000 by governors of
all 50 states are available online at http://www.stateline.org/live. 

s each state and the nation com-

pete in the global economy, we

need to ensure that our children are

held to high education standards. Academic rigor is an

important part of providing the next generation with

the knowledge and skills necessary to succeed in post-

secondary opportunities and their careers.

Academic rigor includes requiring students to take

specific and tough courses. For example, in Minnesota

we have enhanced our K–12 standards to require Alge-

bra 1 by eighth grade and Algebra 2, biology, and either

chemistry or physics to graduate from high school.

It also means that students are exposed to com-

prehensive programs such as Advanced Placement

classes. Through our “Get Ready, Get Credit” initiative,

Minnesota high school students can take up to six AP or

College Level-Examination Program tests free of charge.

Academic rigor means raising the bar and expecting

more from our students, educators and policymakers.

Tim Pawlenty, Republican, has served as 

governor of Minnesota since 2003.

cademic rigor” means raising the

bar, elevating expectations,

and increasing the level of challenge

in our academic standards for our children. It also

means changing the expectations and behavior of our

students, faculty, administrators, and leaders. We need

to have the mindset that all our children must go to

college or get technical training in order to be  prepared

for 21st century jobs. To implement academic success

beyond high school, we must require proficiency levels

in English, mathematics, science, social studies, the

arts, and technology. We are undertaking an economic

transformation in this state– moving from brawn to

brains. Academic rigor is an essential component of

our plan to grow the economy and create jobs today

and jobs tomorrow.

Jennifer M. Granholm, Democrat, has

served as governor of Michigan since 2003.
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� Those who push for greater rigor – in assessments, standards
or courses – say that college and career skills are the same, or
nearly so, making a college prep curriculum the best choice
for all students. What do local employers say? What kinds of
skills do they think students are missing? Get sources to be
as precise as possible in describing what skills and knowl-
edge workers need. 

� How rigorous are Advanced Placement courses? In some high
schools, few AP students take the exam and even fewer pass.
In others, “B” and “C” students are encouraged to try AP
courses. Do they rise to the challenge or force teachers to
lower expectations? Critics say AP is heavy on memorization
and light on high-level thinking skills. What do you see? Visit
an AP class and ask to see curriculum documents. Talk to stu-
dents about what they are learning. Are they excited about
the material or do they complain about memorizing facts?

� At-risk students, as well as advanced students, are taking
community college classes while in high school through dual
enrollment and “Middle College” programs. How hard are
these classes and how do they compare to high school
classes? Do Middle College students earn a diploma – or drift
away from school?

� Try to find out how many high school graduates in your com-
munity required remedial classes at a community or four-year
college. What grades did they get in high school? How many
go on to earn a college degree? Ask high school teachers why
“B” students in advanced algebra are now taking remedial
math at the local college.

� Are there any new, small, mission-driven high schools in the
districts you cover? Visit them. Is the teaching or curriculum
or expectations rigorous? That was supposed to be one of the
outcomes of making schools more intimate. Are math classes
more or less rigorous? The humanities? The sciences?

� Schools are trying to infuse academic rigor into vocational
classes, instead of creating a Track to Nowhere. How does ca-
reer-tech leave open the door to college classes? Are more
technical schools requiring high-level math and English? How
have expectations for graduates changed over time, and how
are such changes measured?

� How do questions on the Programme for International Stu-
dent Assessment (PISA), given every three years to 15-year-
olds around the globe, compare to questions on standardized
tests that American students typically take? Publish sample
questions of both. (PISA can be found at www.oecd.org.)

� Schools are trying to reduce dropouts at the same time
they’re raising expectations. Rigor advocates say there’s no
conflict: At-risk students are bored and disengaged; they’ll
welcome the challenge. Is that happening in the classrooms
and schools you visit? Do teachers say these students are
blossoming under tough standards? How can they tell?

� Can a high school class be “rigorous” even when students are
reading three, four or five years below grade level? How?

� Talk to high school students about the classes in which they
learned the most. Why did they learn more in some classes
than others? Was it the teacher’s approach or  expectations,
the content of the class, the student’s level of interest or
something altogether different? What, from a student’s per-
spective, does rigor look like in the classroom? Do students
thrive on or resent rigorous work?

� Look at schools’ Web sites and informational materials. In
what contexts do the words “rigor” and “rigorous” show up?
Ask district leaders to give you concrete definitions of such
terms. What does it mean, for instance, when a preschool
claims to offer a “rigorous” education? Do its students simply
do more jumping jacks than students at  neighboring
preschools?

� Get your hands on actual assignments being given to
 students in local schools. Collect them from your own chil-
dren, or the children of friends, relatives and neighbors. What
kinds of tasks are students being asked to do, both in class
and at home? Is it mostly busy work? Do the assignments re-
quire higher-order critical thinking skills? Use Bloom’s Taxon-
omy (see box on page 18) to sort out the skills that students
are, or are not, developing.

� Eighth grade can be a low point in the United States for test
scores, with expected drops in math and reading. What are
middle schools doing to combat this? Are some schools
“dumbing down” the curriculum to avoid having 14-year-olds
repeat eighth grade? Are middle schools pushing them out,
unprepared for high school? Examine eighth-grade test
scores and graduation rates, and ask experts in your district
about the latest trends.

� State graduation exams typically measure ninth-grade skills.
Yet, every spring, U.S. newspapers run stories about a high
school senior who wants to go to college, but the graduation
exam “stands in his way.” Do not use this phrase. It is not that
the exam is extraordinary difficult – the bar is, in fact, quite
low. The point is that the high school curriculum hasn’t pre-
pared the student sufficiently. Why not?

� More than half of states are increasing graduation
 requirements in math or science. In Michigan, for example,
the Class of 2011 will have to complete four years of math –
including algebra, geometry and Algebra II – and three years
of lab science. Does the state have enough certified math
teachers? Does it have enough science labs and science
teachers? How will it ensure that these are not just relabeled
courses in which the content has not changed? How many
students are not passing Algebra I, a roadblock for many stu-
dents? How does the state plan to help all students not only
pass algebra, but geometry and Algebra II as well?

Some Questions to Ask When Reporting on Rigor
By Joanne Jacobs, Justin Snider and Liz Willen
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INTERNATIONAL

PISA (Programme for International Student Assessment)  sample
math and language arts questions for 15-year-olds:

1. A pizzeria serves two round pizzas of the same thickness in different
sizes. The smaller one has a diameter of 30 cm and costs 30 zeds. The
larger one has a diameter of 40 cm and costs 40 zeds.

Which pizza is better value for money? Show your reasoning.

2. Did you know that in 1996 we spent almost the same amount on
chocolate as our government spent on overseas aid to help the poor?
Could there be something wrong with our priorities? What are you
going to do about it? Yes, you.

Arnold Jago,  Mildura

What kind of response or action do you think Arnold Jago would like
his letter to prompt?

BRITAIN

British students, usually at the end of 10th grade, take the General Certifi-
cate of Secondary Education, which replaced the O-level (ordinary) exam
in 1986. Critics complain that it’s too easy for students to earn high
grades on GCSE exams.

In 2008, the Royal Society of Chemistry challenged top chemistry stu-
dents to take a test made up of questions from the 1960s and from the
present GCSE. They correctly answered only 16 percent of the 1960s O-
level questions compared to 35 percent of the GCSE questions.

British high school students now take a basic science or “additional” (ad-
vanced) science GCSE rather than a test specifically in biology, chemistry
or physics. 

1. Science question from 2008

Santiago hurts his leg in a tackle. His coach takes him to the hos-
pital to have his leg checked. The hospital takes an X-ray of Santi-
ago’s leg. The X-ray shows whether Santiago

a. has broken his leg  c. has low blood pressure
b. has sprained a muscle  d. has a high heart rate

2. “Additional” science question from 2008

Sarah is learning to drive. Her driving instructor points out the
safety systems on the car. Three of them are important safety fea-
tures. Which one is not a safety feature?

a. crumple zone  b. large wheels  c. seat belts d. air bag

3. O-level chemistry question from 1963

Give one good chemical test in each for distinguishing  between
the following pairs of substances:

a. sodium carbonate and sodium chloride
b. ferrous chloride and ferric chloride
c. sodium sulphite and sodium sulphate
d. nitrous oxide and oxygen
e. lead nitrate and ammonium nitrate

The result of each test on each substance must be clearly stated. 

SINGAPORE

British O-levels are still taken in high-scoring Singapore, typically by 16-
year-olds. The Singapore-Cambridge General Certificate of Education (Or-
dinary Level) exam qualifies students for A (advanced) levels or for
polytechnic training programs. According to a  Singapore tutor, here’s a
typical O-level chemistry question: 

1. The following equation represents the precipitation reaction
 between lead (II) nitrate solution and potassium iodide solution.

aPb(NO3)2(aq) + bKI(aq) –> cPbI2(s) + dKNO3(aq)

In an experiment, 20.0g of lead (II) nitrate and 20.0g of potassium
 iodide were dissolved separately to form 250cm3 of lead (II) nitrate
 solution and 250cm3 of  potassium iodide solution.

a. Determine a, b, c and d. 
b. Using suitable calculation, identify the limiting reactant. 
c. What is the maximum mass of lead (II) iodide (PbI2) that can be

 obtained from the experiment? 
d. What is the concentration of potassium nitrate in the  reaction

 mixture when the reaction is completed? Give your answers in
mol/dm3. 

e. Write an ionic equation for the above reaction and  identify the
 spectator ion. 

UNITED STATES

1. California Standards Test (chemistry)

A scientist observed changes in the gas pressure of one mole of a
gas in a sealed chamber with a fixed volume. To identify the source
of the changes, the scientist should check for variations in the:

a. air pressure outside the chamber.
b. molecular formula of the gas.
c. temperature of the chamber.
d. isotopes of the gas.

2. California Standards Test (chemistry)

When cations and anions join, they form what kind of  chemical
bond? 

a. ionic b. hydrogen c.  metallic  d. covalent

3. Massachusetts Comprehensive Assessment System (chemistry)

Which of the following correctly describes molecules of 
two different gases if they are at the same temperature 
and pressure?

a. They must have the same mass.
b. They must have the same velocity.
c. They must have the same average kinetic energy.
d. They must have the same average potential energy.

4. Massachusetts Comprehensive Assessment System (chemistry)

A solution that contains less solute than it can hold at a given
temperature is

a. disassociated.  b. saturated.  c. supersaturated.  d. unsaturated.

5. Washington State Assessment of Student Learning (math)

Tina drove 100 miles in the first two hours and then drove 200
miles in the next five hours. What was her approximate average
speed for the entire trip?

a. 40 mph  b. 43 mph  c. 45 mph  d. 50 mph

Additional PISA questions are available at http://tinyurl.com/bgrg3b

Sample questions from PISA 2006 are also available at
http://tinyurl.com/dbd6bu

Additional British questions are available at http://tinyurl.com/b5zfcn

Sample Questions From Academic Tests Worldwide
Compiled by Joanne Jacobs
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Why Some U.S. Educators Are Looking to Europe, Asia
Our ‘mile-wide, inch-deep’ curricula compare poorly with other nations’ focus on fewer topics.

David McKay Wilson

Concerned that American students are falling behind
their overseas peers, U.S. policymakers are looking at edu-
cation systems in Europe and Asia for ideas on how to boost
achievement here by making lessons more rigorous.

The latest international comparisons, released in
December 2008, found American fourth- and eighth-
graders performing above average, but far behind their
counterparts in several countries in Europe and Asia.

The concerns are so deep that the National Governors
Association and the Council of Chief State School Officers
are studying how they can align states’ academic standards
with what’s being taught in the highest-ranking nations
around the world. 

This push for “world-class” standards suggests that
journalists should look at what students in other coun-
tries know, how they come to know it, and how that
compares with what goes on in American classrooms. As
business leaders and governors use international data to
tout their latest reform plans, knowing the context of those
arguments will help writers explain the issues. 

HOW U.S. STUDENTS FARE

William Schmidt, University Distinguished Professor
at Michigan State University, says the high-performing
nations in science and math, such as Singapore and Japan,
teach these subjects differently in three crucial ways:
focus, rigor and coherence. 

While American public education is known for the
breadth of its curriculum, other nations focus on fewer
topics, allowing students time to delve deeper and get a
better grasp of concepts. By eighth grade, when many U.S.
students are still grappling with fractions and arithmetic,
overseas students are studying algebra, geometry and
trigonometry. And while American  students are learning
the nomenclature of human anatomy, foreign students are
learning how body parts work. “They learn how you see,
while we learn what the parts of the eye are,” Schmidt says. 

The most recent results of the Trends in International
Mathematics and Science Study – known as TIMSS –

which measures the performance of fourth-graders in 36
countries and eighth-graders in 48 countries, give jour-
nalists a starting point for judging U.S. students’ relative
performance academically. The study, conducted every four
years since 1995, ranks the United States ninth in fourth-
grade math, sixth in eighth-grade math, fifth in eighth-

grade science, and 10th in eighth-grade science. 
A look at specific test questions shows where U.S.

 students fall short. Eighth-graders were asked to place
 coordinates on a graph to create an isosceles triangle.
Internationally, 57 percent performed the task properly.
Only 45 percent of U.S. students were successful. Students
in 38 countries were more successful than those in the
United States. Students from China, Taipei, South Korea
and Japan scored the highest.

A fourth-grade science question asked students to
name the stages in the life cycle of a moth. Forty-eight
percent of U.S. students answered correctly, ranking
them ninth and well above average internationally (although
93 percent of Japanese fourth-graders answered the ques-
tion correctly).

The concern over U.S. competitiveness erupts with
each release of international test results. In 2007, concerns
over the slippage of the U.S. educational system were raised
by the results of the Programme for International Student
Assessment (PISA), conducted by the Organisation for
Economic Co-operation and Development in Paris
(OECD). The assessment, conducted in 58 countries
among more than 400,000 15-year-olds, tests skills in read-
ing, math and science, looking at how students apply
what they know in novel settings. 

It found that the United States ranks 21st of 30
developed countries in science, well below the OECD aver-
age. It ranked 25th in math and 15th in reading. The United
States was far outpaced by students in  countries that
included Finland, South Korea, and Singapore. 

However, U.S. students did better than average in iden-
tifying scientific issues and knowing about Earth, space,
and general science issues. But U.S. students dipped
below the international average when asked to explain phe-
nomena scientifically, use scientific evidence and apply their
knowledge of living systems and the physical sciences. 

WHAT TOP-PERFORMING COUNTRIES DO

Andreas Schleicher, who heads OECD’s indicators and
analysis division, says the highest-performing countries
apply rigorous academic standards, recruit and train top-
notch teachers, dig deeply into the subject matter, and allow
little variance in performance by the highest- and low-
est-performing schools. 

U.S. schools are known to have curricula that some
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critics call “a mile wide and an inch deep.” That means
they try to cover a lot of material but are unable to do so
with any depth or rigor.

All of the better-performing countries have  national
education systems, which simplifies curriculum develop-
ment and provides textbook publishers with clear stan-
dards for their textbooks. That allows the publishers to
create textbooks that are more focused and thinner, often
printed with soft covers at a low price. In order to sell their
books nationally, U.S. publishers have to cover the wide
range of topics that state standards emphasize. Educators
say having more concise volumes and more focused stan-
dards would help them focus their lessons better and
allow them to teach material well the first time.

One way for journalists to approach the issue is to look
at the standards in their states for various topics. How thick
are the standards volumes? Are standards specific and focused
on content, or do they emphasize vague and general
skills? Imagine yourself a teacher. Given the standards, how
would you teach to ensure that students learned them?
Do they give teachers any guidance?

Schleicher says Finnish students, for example, cover
far fewer topics than their American counterparts. But what
is covered is covered in depth. And while many American
schools seek to demonstrate their  effectiveness by boost-
ing test scores, the Finns rely more on systemwide assess-
ments to identify  common problems and successful
teaching methods. That is not possible in the United States
because public education is the province of the states and
local school districts.

When students struggle, Finland provides one-on-one
tutoring early and often. National tests show only a small
variation in performance between the country’s top-per-
forming and low-performing schools. Finland is so focused
on extra help for struggling students that more than one-
fifth of student learning takes place outside of formal class-
room settings, Schleicher says. 

That extra help keeps students from falling behind
and allows them to stay abreast with the rigorous study. 

RIGOR IN ASIA

In many Asian countries, “the idea of failure is not
tolerated,” says Vivien Stewart, the Asia Society’s vice pres-
ident of education, who has studied the OECD data.
“It’s assumed that everyone will master the material, not
just half of the students.”

In Singapore, the island country of 5 million off the
southern tip of the Malay Peninsula, the nation invests
in the development of the teaching profession, Stewart
says. Each year, the Ministry of Education targets the top

30 percent of high school students and offers financial incen-
tives for them to enter the teaching profession, choosing
one of three career paths: master teacher, content specialist
or principal. Once they enter the class room, teachers in
Singapore have a lighter workload their first year so that
they have time to work with a mentor. Each teacher in
Singapore receives about 100 hours of  professional devel-
opment per year, paid for by the government. American
teachers typically receive about 15 hours, at district
expense.

In China, where the national education system serves
20 percent of the world’s students, there’s a strong empha-
sis on the mastery of core concepts. Biology, chemistry,
and physics, as well as algebra and geometry, are required
for high school graduation. In the United States, studies
show about 40 percent of American students stop their
science education at general biology. 

College entrance exams in China dwell heavily on math
and science, so secondary schools focus on these subjects
to help their students succeed. Chinese students spend more
time in academic pursuits. Their school year is 11 months,
and Chinese students typically spend twice as much time
on homework than their U.S. peers, according to a 2006
Asia Society report, “Math and Science Education in a
Global Age: What the U.S. Can Learn from China.” 

Some countries, like South Korea, pay high salaries
to attract the best and the brightest to the teaching pro-
fession. But in cash-strapped South Korea, that investment
comes at a price: It’s not unusual to find more than 50
students in a classroom. 

Other nations focus school aid on school districts that
teach immigrant students. In Sweden, for example, a
local school district receives 1.7 times its per-pupil
 allocation for each immigrant student, which provides the
resources for extra help for these students. 

THE FUTURE OF RIGOR

For journalists, these international developments will
continue to be in the news. In early 2010,  expect the first
report of the Teacher Education Develop ment Study,
which will examine teacher training and knowledge in 20
nations in North America, Europe, Asia and Latin America. 

U.S. educators are already trying to replicate Singapore’s
success in math instruction – it was ranked first in 1995,
1999, and 2003 on TIMSS. It was ranked second in
fourth-grade math and third in eighth-grade math in
2007. Singapore math focuses on mastery; students are
taught a topic, are expected to learn it, and then move on
to the next. That’s different from the United States,
which uses a “spiral” method of teaching, meaning that
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What are the characteristics of a rigorous  lesson?
Do most classes in U.S. high schools lack rigor? What

can be done to change that?

Christian Schunn (CS): In the U.S., it is socially accept-
 able to do poorly in math and science. But in most

other countries, it is not. Students in other countries
routinely face higher expectations, whether in the form
of long discussions around difficult problems (as in Japan)
or lots of worksheets and lectures (as in Hong Kong). As
part of the TIMSS (Trends in International Mathematics
and Science) studies, there was a video taken of math and
science teachers in various countries that significantly
out performed the U.S. (e.g., Japan, South Korea, Hong
Kong). On the whole, there was a lot of variability across
these countries: There was not just one way to do well.
For example, Japan makes heavy use of rich, problem-
based learn ing, with lots of classroom discussion. By con-
trast, Hong Kong teachers use very traditional instruction.
But one general and salient difference is that other coun-
tries spend significantly more time on math and science
instruction than we do, both in terms of how many hours
are scheduled, and how much of the scheduled class time

is spent on task. U.S. classrooms, especially in high school,
are slow to start and get interrupted with all sorts of behav-
ioral  issues and outside intrusions. Another salient  difference
is high expectations.

On the most fundamental of levels, why does it mat-
ter whether students are engaged in rigorous learn-

ing? Why should they be asked to do demanding things
like read Hamlet or calculate matrices by hand when there
are other, easier  alter natives like watching a film ver-
sion or using an advanced calculator? Or even simply writ-
ing a paragraph on what they ate for breakfast or a response
to a television program they like, such as Gossip Girl?

Julie Fiez (JF): If you think of the brain as a learn-
ing machine, then the more you push it to learn,

the more powerful it becomes. If we always stick to what
is easy, we diminish the amount of neuroplasticity (changes
in brain organization) that occurs, because we can rely on
already-established neural connections. Generally speak-
ing, “demanding” is good because it  recruits the high-level
frontal areas that we most associate with intelligence,
creative problem-solving, executive control, deep reflec-
tion and so forth. The questions of when and how you

A

A

Q

Q

students revisit math topics each year. 
Singapore math is now taught in many public schools

in California. Scarsdale, the suburban New York school
district that is considered one of the most success ful in
the nation, has adopted Singapore math for its  elementary
schools. 

Still, education writers should be skeptical of
 international comparisons. Iris Rotberg, co-director of the
Center for Curriculum, Standards, and Technology at
George Washington University, warns that student sam-
ples from the United States and foreign countries are not
always comparable. The U.S. students taking the tests may
include more poor and learning disabled students, as well
as students not fluent in English. While Rotberg says there’s
plenty to learn from pedagogy overseas, the differences
in the students who take the tests in each country can make
the test scores “meaningless as an indicator of the qual-
ity of education.”

The Unites States may have a much more diverse pop-
ulation than most countries surveyed. But Schleicher
notes that nine OECD countries have higher percentages
of immigrants than the United States does – and those
countries outperformed the United States. 

David McKay Wilson is a New York-based journalist
who writes regularly for The Harvard Education Letter and
university magazines around the country. 

LINKS: 

Highlights from 2006 tests on math on the Program for
International Student Assessment (PISA):
http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2008016

Iris Rotberg, Balancing Change and Tradition in Global
Education Reform (Rowman & Littlefield, 2004)
Education Week online discussion of international test-
ing and comparative studies:
http://www.edweek.org/chat/transcript_05_21_08.html 

2007 TIMSS report: http://nces.ed.gov/timss/

Understanding the Neuroscience of  Rigorous Learning
Assignments that are demanding give the brain a workout that has lasting positive effects.

Liz Willen and Justin Snider of the Hechinger Institute interviewed Julie Fiez and Christian Schunn, cognitive scientists
at the University of Pittsburgh, to better understand rigorous learning and why it is important.
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want students to do hard things depend upon
your ultimate goals. For instance, calculating
matrices by hand might give students a differ-
ent concrete understanding of mathematical
knowledge and principles than what they would
get from using a calculator. This in turn might
be very important for ensuring their use of
this knowledge is grounded in a deep under-
standing of the numbers and their transfor-
mations, not just how to program a calculator or computer
to spit out a solution. Going “full throttle” at all times is
not nec essarily desirable: There are benefits to building
fluency by repeated practice. Students may lose their
motivation to learn if they are always experiencing fail-
ure. There are also time limits on our ability to sustain
high degrees of cognitive effort without taking a break.

In laypeople’s terms, what is happening on a
chemical level in the brain when someone is

 engaged in “rigorous” learning? Are there  observable
physical differences in the brain when one crunches
numbers on a calculator versus when one does the same
calculations in one’s mind? 

JF: At the simplest chemical level, much of the same
thing is happening for both rigorous and nonrig-

orous learning: brain cells (neurons) are experiencing a
flow of positive and negative particles that allow electri-
cal signals to travel through the cell, and they are releas-
ing specific chemicals (neurotransmitters) in order to
transmit signals from one neuron to the next. What will
differ will be the brain areas that contain the most active
neurons at any given time, and the ways in which the neu-
rons within and across these areas are working together.
With rigorous learning, an individual must often repre-
sent information in complex ways, think creatively to
find rich and abstract connections between different types
of information, and generate an answer with some uncer-
tainty about its accuracy. At a neural level, this seems to
require the engagement of neurons in the frontal region
of the brain; these neurons have the capacity to actively
represent information that is not immediately present in
the environment. 

For nonrigorous learning, in which an individual is
easily producing answers with a high degree of confidence
– merely following instructions without really thinking about
them, or just waiting for the teacher to provide an answer
– an individual is likely to be “controlling” his or her cog-
nition to a lesser degree, and instead operating in more
“auto-pilot” mode.  At a neural level, this is likely to be
reflected in the reduced engagement of the prefrontal cor-
tex and a greater reliance upon  neural activity patterns in

posterior areas of the brain that are automatically
generated during problem-solving.

With rigorous learning, the formation of rich
and distinctive patterns of activation is likely to
facilitate the later ability to recall prior learning
experiences and to use these experiences to see
analogies between current and past problems. With
rigorous learning, errors are more likely to occur.
With nonrigorous learning, an individual is likely

to be operating more from habit, and thus forming mem-
ories of the event that are not very distinctive or complex. 

The brain is designed to take advantage of repeated
experiences to reshape and tune its neural connections.
Over time, problems that first required rigorous think-
ing and learning should be handled more easily, because
the rigorous thinking “worked” – that is, it reshaped the
brain so that the right kinds of neural activity patterns can
be generated more automatically. As expertise develops,
the need for highly controlled processing supported by
the frontal cortex is thus reduced. In educational terms,
this might correspond to the notion of “fluency”: not only
are the problems solved correctly, but they are solved quickly
and easily. By developing fluency, the frontal cortex can
be “freed up” to work on new or more complex types of
problems. 

CS: Crunching numbers on a calculator is prima-
rily just a perceptual/motor task, and a pretty sim-

ple one at that. So, overall brain activation would be low,
and the main areas would be the ones  involved in visual
perception and simple hand-motor programming. By
contrast, calculating numbers in the head involves work-
ing memory storage of the intermediate calculations
(which is overall very resource-intensive for most people)
as well as strengthening one’s math fact knowledge.
Whether you decide to let the students use a calculator
should depend upon your learning goals. Calculator use
definitely works the brain less hard, and frequent use may
diminish students’ math fact knowledge. However, some-
times it might be really important to allow for the mind
to focus on other learning tasks, such as thinking deeply
about the nature of the math problem one is  trying to solve.

What can a teacher do to push students to think
more rigorously? And do most teachers have the

training or capacity to push for this kind of thinking?

CS: Teachers can ask students to explain the thought-
processes they underwent to solve a given problem.

Explanations produced by the student have a whole
 cascade of effects. First, explaining allows students to
think about the meaning of certain information, which makes

A
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A

Q

Julie Fiez
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that information more memorable. This effect
is likely explained in terms of how the brain dis-
tributes information within itself and makes
connections. Second, explaining allows students
to catch when they have mis-encoded what the
teacher said. Third, it allows students to find old
“inconsistent” knowledge and repair that knowl-
edge. 

However, getting students to do self-
 explanation is tricky. Students confuse self-
explanation with simple paraphrasing, which is not as useful.
Also, it is hard to manage in the classroom, with each stu-
dent potentially making many different connections.
Some teachers discourage much thinking of this type
because students will then often question the teacher’s expla-
nations. If teachers don’t really understand the material
that well, serious questions cause them grief.

What does it mean when someone says, “My brain
hurts”? Can you sprain your brain?

CS: Novel high demand tasks require that the per-
son pay careful attention. There is a limit to how

long people can pay close attention to external input
(rarely more than 20 minutes). High-demand tasks often
require keeping lots of information in mind, making con-
nections between different pieces of knowledge, reflect-
ing on what makes sense and what doesn’t. But we have
a limited capacity. Staying at high levels of memory load
means that we will often forget key pieces of information,
causing errors and confusions.

JF: The fact that attention can only be sustained for
a relatively brief period suggests that learning will

be optimized by designing lesson plans in which students
alternate between tasks that require a lot of rigorous
thinking and easier tasks for which the students have
acquired basic expertise but where they are still working
towards high levels of fluency.

Is it possible for teachers to push students so far it
hurts their brains?

JF: A student’s capacity has been exceeded when his
or her performance begins to break down, even

though he or she is trying hard. This problem can be
addressed by trying to reduce the overload on the student
– this might be done by switching to easier material to
rejuvenate the ability to engage in focused attention, by
giving a break to reduce interference between items in mem-
ory, or by somehow breaking down the problem into smaller
pieces that can be handled more easily.

CS: Students differ a lot in their tolerance
for being pushed and getting answers

wrong. Some students take regular “wrong”
answers very badly and disengage. Engagement
is the key: paying attention, caring what the cor-
rect answer is, and thinking hard about the
answers. The effects of each of these three
 elements are supported by data from neuroscience.
But we just don’t know what causes people to
be engaged.

How do teachers get students into the “sweet zone,”
where they are engaged but not overstretched, and

is this the desired outcome?

CS: The behavioral evidence suggests that  students
generally benefit most when regularly being given

tough problems, and that, in terms of learning, failing on
a tough problem is better than succeeding on an easy prob-
lem. What good teachers do is keep students focused on
the problem, trying various methods for breaking down
the tough problems, making sense of what the problem
is asking and why a given solution-method might make
sense. The “sweet zone” consists of problems that can-
not be solved easily but still engage students in problem-
solving (versus just giving up).

The same lesson can be rigorous and engaging to
some but not others. Why? And to what  extent is

this the teacher’s responsibility? 

CS: First, there are the vagaries of who was paying
attention during the setup. If you don’t care about

the problem, it is less likely much thinking will occur.
Teachers vary a lot in how well they start the class or a
lesson. Another challenge is the connections teachers ask
students to make. If you say “A is like B,” that is only use-
ful if you understand B. If the students have no idea what
to do, they give up (space out, try to cheat, ask for
answers). There needs to be at least some sense of what
might be tried next, to figure out a problem.

Julie Fiez is professor of psychology, neuroscience, and commu-
nication sciences and disorders at the University of Pittsburgh.
She is also a senior scientist at the Learning Research and
Development Center, and a member of the Center for the
Neural Basis of Cognition.

Christian Schunn is an associate professor of psychology, intel-
ligent systems, and learning sciences at the University of
Pittsburgh. He is also a research scientist at the Learning
Research and Development Center.
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Watching Phil Holmes: Magic Minus the Sleight of Hand
By Mitchell Landsberg

The first time I went to see Phil Holmes teach, I had high
expectations – not just for him, but for the story I wanted
to write about him. For three decades, he had taught at
the most prestigious private prep school in Los Angeles,
a place with a pipeline running straight to Harvard,
Stanford and Yale. Now he was teaching at a startup
charter school serving African-American kids in South Los
Angeles. Some people considered him to be one of the
best English teachers in the country, the kind who changes
kids’ lives. How could that not be a story?

Within a few minutes of walking into his classroom,
I began to think it was not the story I expected.

The students were fidgety. Holmes’ school, View
Park Prep, had a middle school and high school on one
campus, and while Holmes usually taught high school, this

was his one seventh-grade class. It was
an October morning, a few weeks into
the school year, and he was getting
increasingly impatient.

“Focus!” he shouted, frustration
tightening his face. “Would you just
do the directions? Quiet!”

The students were chatting,
laughing, going seismic in their seats.

“Your level of attention is
pathetic! You’re  supposed to be sus-
taining your thought! I know you’re
only 11 or 12, but you’re growing up
to be men and women! Sustained
thought is what we’re after!”

It got a little better from there,
but only a little. By the end of the
period, I was beginning to think that
maybe Mr. Holmes had lost his touch
– or, worse, that he was too old, too

white and too elitist to make a difference in South L.A.
True, I had seen some learning taking place. Holmes and
the class were reading O. Henry’s “The Ransom of Red
Chief,” and I could see how he forced them to slow down
and think, to weigh and consider every word. Still, I had
my doubts. A teacher I know says the great ones have some
kind of magic. I wasn’t seeing it.

I turned out to be wrong. There was magic, but it
didn’t involve any sleight of hand and it took patience on
my part to see it. Holmes’ magic was that of a stonema-
son who builds a cathedral out of raw stone, slowly, pain -

stakingly. It was the magic of a teacher with high expec-
tations and a deep work ethic who cared greatly for his
students. Once they realized that, the discipline problems
largely faded away. Those who are fluent in ed-speak would
call this the magic of “rigor and relationships.” 

So what did rigor look like?
Well, not to overdo the metaphor, but it looked like

stonemasonry. Every time I’d return to Holmes’ classroom,
every month or so, I’d see that every lesson built on the
one before. Holmes uses a curriculum called the Toulmin
method, which emphasizes logic and helps the students
build watertight argumentative essays. He constantly
repeats the goals of the course, which every student can
recite by mid-year: “Writing a sustained case, free of
mechanical errors, in a readable style.” So the students
knew what was expected, and how they could achieve it.
As they went along, they learned through practice and exam-
ple. There was never a second wasted; Holmes taught with
urgency, as if every minute were the last one he’d have.

In his 12th-grade composition class, Holmes would
have the students read an essay. Then he would have them
write critiques of it. Then he would spend an entire class
period leading the class in critiquing one student’s critique,
word by word. I thought this might be humiliating, but
students didn’t mind – they knew it was making them bet-
ter writers.

What seemed most important to this exercise, and to
all of Holmes’ classes, was that he was relentless in mak-
ing the students think. He would not allow sloppy think-
ing. He challenged students to justify their claims. He pushed
them, as he often said, “until their brains hurt.”

The students turned out to be my best guides. Students
aren’t shy about identifying bad teachers, and they rec-
ognize and appreciate the good ones. I thought some stu-
dents might find Holmes too tough, too Old School. Not
a chance. Over and over, I would hear the same things:
He was fair; he didn’t waste their time; he cared about them;
and, maybe most important of all, he was honest.

We’ve all seen charismatic teachers who can hold a
classroom in thrall. They have boundless energy and
dazzling wit; watching their classes can be like going to
the theater. Holmes’ classes were never like that, and it
took me a long time to make sense of what I was seeing.
It turned out to be pretty simple. He had a method and
a goal and high standards, and the  students knew that he’d
never let them down – and never let them slide.  

"Holmes' magic
was that of a
stonemason who
builds a cathe-
dral out of raw
stone, slowly,
painstakingly.  
It was the magic
of a teacher
with high expec-
tations and a
deep work ethic
who cared
greatly for his
students."
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A rigorous education results from rigorous teaching, and
rigorous teaching is precise pedagogy designed to produce
precise thinkers. Not all pedagogy is precise, and not all
precise pedagogy is designed to produce precise thinkers:
that is, people who can, among other things, read accu-
rately, identify issues, follow arguments, and detect empty
assertions, fallacious inferences, clichés, and false senti-
ments. Rigor is the essence of an intellectual education.

When a high school principal brags that his school
offers a rigorous education, a journalist should ask what
public evidence supports his claim. What is his school’s
median verbal score on the state test? Don’t let the prin-
cipal get away with answering the question with a com-
plaint that the exams do not tell the whole story. Tell him
that if he cannot point to steady improvement in his
school’s median verbal score over three or four years, nobody
will believe his claim that his school offers “a rigorous edu-
cation.” 

A journalist also should ask for evidence of rigor in
coursework. The English and history departments, for exam-
ple, should keep portfolios of students’ essays so that any
interested observer can evaluate improvements in their writ-
ing. If, for instance, you look at a fair sample of essays by
seniors and cannot discern clear progress in their ability
to present a sustained case, free of mechanical error, in a
readable style, then you should ask the principal to explain
just what he means by “a rigorous education.”

What features of a lesson should signal to reporters
that it’s rigorous? First, the lesson should focus on a pre-
cise object throughout the lesson. Thus, a routine liter-
ature lesson will focus on a poem or a passage central to
a chapter or a scene, with students concentrating fully to
achieve clarity, insight, and the appropriate response. 

A reporter observing a lesson on Robert Frost’s “The
Road Not Taken,” for example, might well see two signs
of laxity after the poem is read aloud: (1) a general and
cliché-ridden discussion of what the poem’s speaker is say-
ing about his life – e.g., that unlike most his age, he
chose “the road less traveled by,” a brave choice that has
made “all the difference” between his lifestyle and self-
esteem and that of his contemporaries; and, (2) the shar-
ing of personal anecdotes that further illustrate its presumed
message. The poem is no longer an object of attention. 

By contrast, a rigorous lesson on this poem will: (1)

initially baffle students; and (2) consequently move them
to find a credible interpretation.

What baffles them? Well, no sooner does the speaker
assert that the road he chose had “perhaps the better claim,
/ Because it was grassy and wanted wear” than he con-
tradicts himself: “Though as for that the passing there [i.e.,
on both roads] / Had worn them  really about the same,
/ And both that morning equally lay / In leaves no step
had trodden black.” 

Then, in an instant, he contradicts himself again: “Two
roads diverged in a wood, and I – / I took the one less
traveled by, / And that has made all the difference.”
Where is the sense in all of this? And why does he lament
that “Somewhere ages and ages hence” he “shall be telling
this with a sigh”?

Presumably the “this” refers to the choice he made,
the one that “has made all the difference” – a phrase that
commonly suggests a happy outcome. Why, then, will he
be telling “this” with a “sigh” instead of a smile? Is the
“sigh” one of disappointment, or relief, or something else
altogether? Frost is silent on this, of course. Readers
must decide, and better readers will base their decisions
on other textual clues (like the fact that the poem is enti-
tled “The Road Not Taken” rather than “The Road
Taken”).

Further, why does the speaker say he shall be “telling
this ages and ages hence” – a repetition of  diction that biases
the mind to conceive of historical  periods rather than a
single lifetime? Just who is this speaker anyway? And what
are his musings really about? Clearly the teacher and class
need to take up the poem again and steel their minds for
some rigorous thinking.

Ambiguity is at the heart of this poem and, indeed,
much of literature. There often aren’t clear-cut answers
or interpretations. Delighting in and exploring such ambi-
guity with students, rather than settling for simplistic
interpretations, is what rigorous teaching entails. This is
not to say that all interpretations are right or equally valid;
clearly not. Rather, learning how to articulate not just plau-
sible but convincing interpretations is what a rigorous edu-
cation is all about. A teacher interested in rigorous learning
is relentless in his questioning of students’ thoughts and
claims, always pushing them to go a step further and see
things in a more complex light.

How a Journalist Can Recognize Rigor in Teaching
Precise pedagogy is tightly focused, welcomes ambiguity and challenges students.

By Phil Holmes
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Here is another telling scenario, based on  observations
of two 12th-grade English classes taking up the first
chapter of The Great Gatsby.

In the first class, the teacher gives a short quiz as a
homework check and then spends the rest of the period
broadly defining the Roaring ‘20s and showing slides and
playing soundtracks that capture the look and sound of
the age. This lesson does not press the  students to do any
rigorous thinking. Nor does it inform them of anything
that enhances their understanding of what the story’s
characters are going
through. Gatsby puts into
play characters who have
been variously  affected
by their era’s social and
moral atmosphere. Any
feature of this atmosphere
pertinent to Fitzgerald’s
artistic purposes is grad-
ually brought to life in
his  narrative. That being
the case, the teacher’s lec-
ture and audio-visual
show are merely a show-
and-tell, with the students
passively receiving infor-
mation as if they’re watch-
ing television.

In the other class, the
teacher helps his students
establish the context of
the dining room scene in
the first chapter. He then
focuses the discussion on
the first page of this scene
where (1) Tom leaves the table to take a call in another
room; (2) Daisy, visibly beset by “turbulent emotions,” soon
follows after her husband; (3) Jordan Baker hints to Nick
Carraway that the caller is most certainly Tom’s latest mis-
tress; and (4) a split-second later Tom and Daisy re-enter
the dining room. It’s a mini-drama that Nick describes this
way: “Almost before I grasped [Jordan Baker’s] meaning
there was a flutter of a dress and the crunch of leather boots
and Tom and Daisy were back at the table.” 

After reading this sentence aloud, the teacher asks his
students what the sentence’s imagery reveals about Tom
and Daisy and their marriage. For the rest of the hour, a
reporter would witness a stimulating variety of answers
proffered and rigorously tested against details in the

chapter. A reporter interviewing the teacher after class would
learn that this discussion would later be among those revis-
ited when students came to consider why Daisy couldn’t
leave Tom and why both could take off for Europe with-
out any compunction about the wreckage they would
leave behind. Training students to make such connections
between disparate scenes in a literary work is a hallmark
of rigorous learning.

Some years ago, an English headmaster succinctly
defined a rigorous education as one that “consists of daily

strokes of mental effort
under criticism.”

Why is rigorous
teaching important? It’s
important because only
rigorous teaching can
produce persons capa-
ble of thinking clearly
and rationally (that is,
with respect for evi-
dence). We need such
persons in positions of
leadership in our soci-
ety – not only in polit-
ical office, but also in
journalism. In our
democracy, journalists
have a Socratic func-
tion in relation to politi-
cians, as anyone who
watched Tim Russert
examine the presidential
candidates on their eco-
nomic and foreign poli-
cies saw firsthand. Each

of us is engaged in the project Jefferson described as “the
pursuit of happiness.” The success of that pursuit depends
a lot on luck. But it also depends on wise choices. Rigorous
teaching – and thinking – will not in itself make us wise
or lead always to wise choices. But loose, sloppy, and nar-
cissistic thinking will certainly make us foolish.

Phil Holmes taught high school English for 41 years, the first
35 of which he spent at the Harvard School for Boys and its
successor, Harvard-Westlake, in Los Angeles. The final six years
of his teaching career, Holmes taught at View Park Prep, a char-
ter high school in Los Angeles founded by Mike Piscal. Holmes
now conducts staff  development at Lou Danzler Preparatory
Charter Middle School in downtown Los Angeles.
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Chemistry Lesson: How a Nurturing Classroom Helps
Critical thinking comes more easily when students feel free to ask questions without ridicule.

By Janice Crowley

Anyone who has watched a few “CSI” episodes knows that
“rigor mortis” refers to the rigidity or stiffening of mus-
cles that occurs after a person dies. Rigor, in this case, means
inflexibility. As a student, I had teachers who were “rig-
orous” – that is, inflexible in their demands for more crit-
ical thinking. Now, as a high school chemistry teacher, I
make similar demands of my students. At first such rigor
makes students uncomfortable, especially if they are in the
habit of memorizing and then regurgitating facts on tests.

Critical thinking – the heart of a rigorous  education
– happens best in a nurturing classroom,
where students feel free to ask and
answer questions without ridicule.
Students work hard for teachers they
respect and with whom they feel con-
nected. A master teacher inspires stu-
dents to take personal responsibility
for their own learning. For students
to achieve continuous intellectual
growth, teachers need to supply mean-
ingful content and engaging activi-
ties. The trick for the teacher is to
channel a child’s inner Goldilocks: to
discover the sweet spot where learning something new is
neither too easy nor too hard but rather “just right.” In
a classroom of 20 or 30 students – most of whom have
disparate  interests and learn at different paces – this is rarely
easy and never accidental. A teacher must work hard, each
lesson and every day, to find the sweet spot. Its  location
can vary by student, class, time of day, day of the week
and even by the weather or season.

In my chemistry lessons I challenge students to think
beyond mere definitions. One of the best ways to foster
critical thinking is by conducting Socratic-style discussions
where the teacher asks questions regarding concepts and
stretches the students to develop their own thought
processes. The teacher who is fanatical about asking
“Why?” doesn’t settle for half-baked answers from stu-
dents. Moreover, a healthy obsession with “Why?” on the
teacher’s part can stimulate a similar curiosity in stu-
dents: Why does the world work the way it does? What
physical laws govern it? How do we know what we know?
How confident are we in that knowledge? Is our level of
confidence justified?

Take, for example, a discussion I have every year
with students about atmospheric pressure. Beginning

from the premise that “atmospheric pressure” is pressure
pushing down on them, I ask whether that pressure is the
same in our home state of Kansas as in the Rocky
Mountains. Students consistently say the pressure is
greater in Kansas. But why? I ask.

In my class, students learn to articulate not just what
they know but how they know it. I continue with ques-
tions: Will you be able to cook pasta faster in Kansas or
the Rockies? Students are split roughly 50-50. Some
argue that the boiling point of water will be lower in the

Rockies, and they’ve read on the pack-
aging that the pasta can be added once
the water boils, so they conclude the
pasta will cook more quickly at a higher
altitude. That this is incorrect doesn’t mat-
ter at the moment; I say nothing and
instead ask another question: If you are
baking two cakes in two ovens, one at
300°F and one at 400°F, which cake will
be finished baking first? Invariably they
say – correctly, this time – the cake in the
400-degree oven.

We establish, then, that higher tem-
peratures cook food faster. And at this point students are
ready to revisit the example of cooking pasta in the
Rockies. Thinking more deeply about the situation, stu-
dents slowly realize that cooking pasta will take longer in
the Rockies than in Kansas because the boiling point in
the Rockies is lower and because ultimately it’s the tem-
perature that determines how quickly food is cooked.

Let us now look more concretely at how I might teach
a four-day unit on solutions in my 10th-grade chemistry
class. My ultimate objectives are twofold: for students to
demonstrate a deep and abiding understanding of major
concepts (e.g., solute, solvent, saturation, supersatura-
tion, colligative properties, boiling-point  elevation) and
for students to apply these new understandings in a real-
world experiment.

To make terms more than mere definitions and to fos-
ter long-term memory, I provide students with vivid
examples to which they can relate. When we discuss a sat-
urated solution, for instance, we think about the tea-
drinking habits of those sad souls who frequent dimly lit
diners across the country. Relentlessly, they add sugar to
their tea until a miniature mountain of it forms at the bot-
tom of their cup. But why do people do this? Because, it

Siemens 2009 National AP Teacher of the
Year Janice Crowley in the chemistry lab
with students.



Understanding and Reporting on Academic Rigor: A Hechinger Institute Primer for Journalists18

appears, they don’t understand the concept of saturation.
My students, on the other hand, know that the tea in this
example is saturated – as sweet as it can get – and that the
evidence of this is the fact that additional sugar accumu-
lates at the bottom since it can no longer be absorbed in
the liquid. Now, when my students see customers in
restaurants thoughtlessly adding sugar to their already sat-
urated tea, they get angry! Don’t these people understand,
my students ask, that their tea cannot get any sweeter?

The first three days of this unit are composed of lec-
tures and Socratic-style discussion of new terms, but it’s
not your usual lecture with students madly scribbling
notes. Rather, there is a constant give-and-take between
teacher and student. I field tons of questions. Students know
there’s nothing worse than remaining confused, and so
they ask clarifying questions that help everyone reach
new understandings. A student who thought he under-
stood everything perfectly will realize, through a class-
mate’s question and our subsequent discussion, that
he actually had everything backwards. He’ll
then follow up with a question of his own.

On the fourth day of class, students
undertake a laboratory experiment in
which they make candy. Students add
sugar and corn syrup to water in their
pans. The sugar partially dissolves.
Students have little difficulty cor-
rectly identifying the result as “a
saturated mixture.” Next, stu-
dents heat the mixture and notice
that by the time it reaches 125°C, the mixture clears. Most
have no idea why.

We talk through what happened – how, when heated
to 125°C, all of the sugar and corn syrup dissolve. As the
mixture cools, they have a solution that solidifies because
it is unstable.

But if water boils around 100°C at 1 atmospheric pres-
sure, I ask, how and why did the mixture reach a temperature
of 125°C? Students debate what they’ve just witnessed;
they know they’re looking for something other than a quick,
simple solution. Using their new knowledge of “colliga-
tive” properties, students are able to articulate the answer:
that the sugar and corn syrup, when added to water, raise
the boiling point. Density has increased, making it harder
for water molecules to escape as a gas, and therefore a higher
temperature must be applied. This is how candy is made.
Sugar is dissolved in water to the point of saturation, and
then the mixture is heated up so that more sugar can be
added as the temperature rises further; the end result is
supersaturation and, when the mixture cools, an intensely
sweet solid we know as candy.

It is perhaps helpful to view what students are asked
to do in this unit through the lens of Bloom’s Taxonomy.
At the most basic level, they learn new knowledge (facts,
definitions), after which they have to apply that knowl-
edge to a new problem (making candy in the experi-
ment). Analysis, synthesis and evaluation – skills at the top
of Bloom’s hierarchy – follow in our debriefing and their
eventual write-up of the lab experiment.

Our animated conversations after such labs serve as
evidence to me that students have moved well beyond the
more basic cognitive skills of recollection and compre -
hension. We arrive in that rarer territory where applica-
tion, analysis and synthesis reign supreme. Students’
curiosity is piqued. “Does that help explain why some

people get the bends when they surface after scuba div-
ing?” one student asks. 

And off in new but related directions we go. 
Yes! Gases dissolve better when there is more

pressure, according to Henry’s Law. If you come
up too quickly from scuba diving, the inert gases

in your body (and your spinal fluid) dissolve
and expand so rapidly that nerve endings

are affected. Severe cases of the bends can
result in death.

Another student asks, “Why do
people tap on the top of a Coke

can before opening it?” Classmates
offer various theories, some more
plausible than others. We

explore them all and arrive, eventually,
at the best explanation: so the gas comes to the top,
ensuring a  release of pressure (without spillage) when the
can is actually opened.

The questions and  discussions could continue  forever.
Why do we get fevers when we’re sick? (Because white
blood cells come out and try to fight the infection; this
increased bodily activity causes the body temperature to
rise.) Once students see that chemistry is all around them
– just like math, physics, biology, music, art – they want
to understand the phenomena we too often take for
granted. They become, in short, “Why?” fanatics.

It is rigor and compassion together that allow me to
set the bar so high with all my students. Rigor without
compassion is rigor mortis – that is, inhumane. Compassion
without rigor is the soft bigotry of low expectations.

– As told to Justin Snider
Janice Crowley is the chemistry and science  department chair

at Wichita Collegiate High School in  Wichita, Kansas. In 1997
she was one of four teachers in Kansas to be recognized with a
Milken National Educator Award, and in 2009 she was named
the Siemens National AP Teacher of the Year.

KNOWLEDGE
COMPREHENSION

APPLICATION
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SYNTHESIS

EVALU-
ATION

Bloom’s Taxonomy
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Can Career and Technical Classes Be Rigorous Too?
A new approach seeks to meet demands of the modern workplace. (Just don’t call it ‘voc ed.’)

By Liz Willen
In a hallway of Chelsea Career and Technical High School
in New York City, paper stars emblazoned with the names
of successful students proclaim: “I’m going to college!”
A nearby bulletin board offers information about the
SAT and PSAT exams.

Students in an Advanced Placement English course
discuss the concept of “verbal irony” in the allegorical novel
Siddhartha by Hermann Hesse. The names of all seniors
are listed on Principal Brian Rosenbloom’s wall, along with
a list of the courses or exams they
need to complete to graduate.

The strong emphasis on aca-
demics and college preparation I
witnessed on a recent visit to Chelsea
High is part of a new effort to
strengthen “career and technical
education” (CTE) academically.
Call it “vocational education” and
educators in the field will correct you.

The days when schools steered
students they didn’t consider college
material into auto repair, hair styling,
carpentry or the secretarial trades are
long over. But educators also are acknowledging that not
all students should be pushed automatically into college
preparatory courses that in many cases have been anything
but. The latest approach aims to marry academic rigor
and college preparation with career and technical classes,
and that’s what I hoped to see during my visit to Chelsea.

The push for greater rigor in CTE programs is being
fueled by governors, state legislators, foundations and edu-
cators who recognize that workplaces today  require far
more technology, critical thinking, communicating and
quantifying skills than workplaces of the past. They fear
the college-for-all approach is not only inappropriate for
many students but could be boosting high school dropout
rates. Yet, the old-style voc-ed courses won’t lead to suc-
cess on the job either. Taking career-oriented courses should
open doors, not close them. That’s why new-style CTE
programs also offer strong academic and college prepara-
tory classes. 

All of this becomes even more important in these tough
economic times, when economists say that education
becomes even more valuable. Therefore, it is important
for journalists to investigate how well these newly redesigned
programs are delivering on their mission.

Before visiting Chelsea High, I was both curious and
skeptical of how the word “rigor” might be associated with
an institution that had a 32 percent graduation rate in 2007.
What could possibly be rigorous about a high school known
for crime and vandalism, one that had earned a reputa-
tion as a “dumping ground” for students who may have
had a vague intention of getting job training – but who
for the most part lost interest and dropped out?

“Some of these [career tech] schools fell into the trap
of warehousing kids,” acknowledged
Gregg Betheil, who heads New York
City’s efforts to integrate academ-
ics with technical training. He is
the author of “Next-Generation
Career and Technical Education in
New York City” (July 2008), a 68-
page report in which the words
“rigor” or “rigorous” appear 49
times.1 Rigor, Betheil said, “is a lost
concept in many classrooms.”

Chelsea’s Rosenbloom, who
recently took over the once-failing
school, told me that his most impor-

tant challenge is keeping students from dropping out. “The
first thing I did was meet with all the seniors who had no
idea what [courses] they needed to graduate,” he said.

To be fair, Chelsea is not the best illustration of what
the new CTE model is trying to accomplish, although
Rosenbloom hopes it will be. Promising examples abound
elsewhere; the 2,000-student Aviation High School in
Queens, for example, has since 1925 trained thousands
of students as aircraft technicians while they earned two
years of college credit. New York City has some 110,000
students enrolled in 282 CTE programs, and they offer
vastly different experiences.

In California, the new “Multiple Pathway” schools
associated with the California Center for College and Career
offer interesting partnerships with health professionals and
construction, engineering and architecture firms that
encourage more students to stay in school, graduate and
go on to college. 

In 2005, approximately 1 in 5 graduates of public high
schools completed an occupational concentration, the
most popular of which were computer technology, health
care, and auto mechanics and repair.2 U.S governors are
now pushing programs that emphasize computer networking

Students construct a prototype in a Research Design
Development class at Pasadena Memorial High
School in Pasadena, Texas.
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and sophisticated science and technological skills, while
magnet programs in Pittsburgh and elsewhere are elim-
inating outdated specialties and advocating industry-rec-
ognized credentials employers say they need. 

Meanwhile, a group representing employers, stu-
dents, and education and training organizations has asked
President Barack Obama to include at least $1.4 billion
in his budget to support secondary and postsecondary career
technical education – noting that such programs minimize
drop-out risks and can lead to enhanced annual earnings. 

In some cases, career and technical schools have
morphed into highly competitive and sought-after themed
academies, attracting top students who see them as a
superior alternative to their zoned (neighborhood) pub-
lic high school. And even schools offering the International
Baccalaureate diploma are starting to integrate career
training into the challenging two-year curriculum.

Visit any of these new programs and you are likely
to hear a principal boast of how infused the programs are
with “academic rigor,” even if they can’t explain exactly
how. It’s important for journalists to press back and ask
exactly what skills students are learning – and why. For
example:

� Who decides what skills and certificates are most in
 demand at a time when the United States faces an
 unemployment rate that may soon exceed 10 percent?
What new certifications and courses are in the works,
if any? Are they tied to the needs of local employers?

� Many CTE programs receive private money from
 industry. Reach out to the corporations who are part-
nering with these programs and find out how satis-
fied they are with the graduates they hire. How do they
monitor the quality of courses? Ask them how recep-
tive the school district has been to their offers of
assistance.

� Ask to see the curriculum for CTE courses and talk
to students about what they are learning. I visited a
class where students were using Illustrator, a Macintosh
graphics program. One student slept through the
 entire class; another was doing a search of celebrity
names on the Internet. 

� Find out how many new certificates or applications
(for specific training programs) are being offered and
which are the most popular. Ask companies if you can
see their evaluations of the programs. 

� Find out about placement rates. Do the programs offer
worthwhile internships?

� Are dropout rates lower or higher in the CTE pro-
grams? Do the CTE programs isolate students from

other staples of high school, such as sports and music?
Find students who dropped out and ask if they were
dissatisfied with the program, the school or both.

� Find out if students are having difficulty mixing the
CTE courses with the academic courses they need to
graduate. Has the school made accommodations in
scheduling to make sure they can do both? Are stu-
dents taking and passing AP exams?

� Are academically strong students choosing these
 programs? Are those who enroll stigmatized?

� Ask how many students are applying to the programs
and find out if they are attempting to compete with
comprehensive high schools. Is this creating tension
and complaints that such schools are draining money
and taking the best students?

Before visiting a CTE program, read The Mind at Work
(Viking, 2004) by Mike Rose. Rose, a professor at UCLA,
spent several of his high school years on a vocational track
before becoming the first in his family to go to college,
and he writes eloquently about his experience.

“The historical problem is no one thought 
career tech had to be rigorous,” says Rose, who urges jour-
nalists to pay close attention to the quality of instruction
and training in the new CTE schools, which can be
wildly uneven.

“Stand close to the kids and ask them to talk about
the work they are doing,” Rose suggests. “What kinds of
questions are the teachers asking of them?”

Rose says that good teaching, more than anything else,
determines just how rigorous a CTE program or expe-
rience is. A teacher should be able to excite and stimu-
late students while explaining what angle a window must
be placed at and how a central power source works.

“Do the teachers look for or create multiple
 opportunities for kids to be thinking on their feet and apply-
ing what they have learned? Is there any intellectual work
going on, any troubleshooting, any problem-solving?” Rose
asks.

Creating rigorous CTE programs, concurs New York
City’s Betheil, “is a teacher-by-teacher challenge. We can
assist them by creating the conditions where it is more
likely rigor can occur.”

By visiting classrooms, remaining skeptical and ask-
ing good questions, journalists can help determine if that
is happening.

1 The report is available online at http://tinyurl.com/czsqkk.
2 According to data collected by the National Center for Education Statistics. See

“Career and Technical Education in the United States: 1990 to 2005,” an NCES
report available online at http://nces.ed.gov/pubs2008/2008035.pdf
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AP and IB Courses: Are They Truly Rigorous?
Scrutiny shows that these programs do set high standards and design well-aligned assessments.

By Justin Snider
It has become almost impossible to speak of a rigorous
high school curriculum without also speaking of Advanced
Placement (AP) or International Baccalaureate (IB) courses.
To many people, they are synonymous: rigor and AP; rigor
and IB. Policymakers, educators, advocates for educational
equity and journalists all have helped conflate these terms
by using them interchangeably. With everyone jumping
on the AP and IB bandwagons, it is easy to forget that
claims of curricular rigor always merit scrutiny.

Politicians are among the most vocal champions of
AP and IB courses. In his 2006 State of the State address,
Gov. Tim Pawlenty of Minnesota said: “Advanced
Placement and International Baccalaureate programs pro-
vide the rigor and relevance we need to prepare our stu-
dents for the future.” He called on districts across his state
to introduce AP or IB courses for all students, and he pro-
posed spending $7 million on financial incentives for dis-
tricts willing to do so.

The Advanced Placement program, which is admin-
istered by the College Board, offers 37 courses in 20 sub-
ject areas. In 2007, the College Board began requiring
teachers to submit syllabi and receive individual approval
before the “AP” label could be included on student tran-
scripts. Teachers design their own courses and syllabi but
these must meet various curricular and resource require-
ments specified by the College Board. Students can take
an AP course without taking the AP exam, or can take an
AP exam without having taken an official AP course.
The exams are graded on a scale of 1 to 5 by more than
10,000 AP teachers and college faculty who come together
each June for a weeklong scoring session.

The International Baccalaureate Diploma Program
offers 129 courses  in six core subject areas to students in
over 120 countries. Almost all courses are two years in
length, and teachers design their syllabi according to IB
specifications. Students completing the IB Diploma
Program take exams in all six subject areas, which are graded
on a scale of 1 to 7 by 5,000 examiners around the world.
Additional IB requirements include at least 150 hours of
extracurricular involvement, a 4,000-word extended essay
and a 1,600-word “theory of knowledge” essay.

At more than $80 each, AP and IB exams are not cheap.
Most states now receive federal money to subsidize the costs
of such exams for low-income students. Many states have
also begun to mandate that each district offer at least one
AP course in English, math, science and social studies.

Enrollment in AP and IB courses has skyrocketed in
recent years – 1.6 million students took AP exams in 2008,
more than double the number who did a decade ago – partly
because admissions officers at selective colleges, faced with
unprecedented numbers of applicants, began expecting seri-
ous students to have taken the most challenging courses
available to them. Another source of the growth is that
advocates for educational equity demanded that low-
income and minority students enjoy equal access to such
advanced classes. Demand for these courses, as a civil right
or as part of an equitable education, has even spawned online
AP and IB classes for use in rural areas. Yet another
explanation for increased enrollments is that Jay Mathews
of the Washington Post began in 1996 to rank high schools
on the number of AP and IB exams that students take.
Mathews’ “Challenge Index” does not, however, take
into account passage rates. The College Board has wel-
comed this trend, aggressively marketing AP courses to
expand its customer base.

The AP program began in 1955 as a way to serve elite
students by allowing them to complete challenging course-
work in their final two years of high school that would
then count toward a college degree. The IB Diploma pro-
gram didn’t start until 1968, but it too had elitist roots.
The IB curriculum, based more on the European model
of education, was piloted first in international schools. Today,
AP and IB courses have become the default college-prep
curriculum in many high schools.

But amid this AP and IB frenzy, what evidence do we
have that such courses are actually rigorous? To answer
this question, the Thomas B. Fordham Institute con-
ducted a study in 2007 called “Advanced Placement and
International Baccalaureate: Do They Deserve Gold Star
Status?” The study, led by Sheila Byrd, looked specifically
at AP and IB courses in English, math, history and  biology.
Among the criteria for judging each course was the “level
of intellectual challenge” it posed for students. The study’s
conclusion was that AP and IB courses are, in fact, “mostly
gold and mostly worthy of emulation.” 

But why? The study’s authors suggest that two ele-
ments characterize a rigorous curriculum: high academic
standards and goals, coupled with rigorous exams well-
aligned with the standards. The third leg of the standards
and accountability tripod is teaching that helps students
meet course demands.

This hardly sounds revolutionary. And yet AP and IB
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programs have succeeded – where states have largely
failed – in setting high standards and designing well-
aligned assessments. A closer look at the standards and
assessments is thus in order.

Consider A1 Higher Level English in the IB curriculum:
Over the course of two years, students study 15 literary
works from various genres, time periods and regions of the
world. Everybody studies at least one work by Shakespeare.
Students become masters at analyzing prose and poetry
they’ve never seen before, and they learn to comment intel-
ligently on a writer’s style as well as his use of literary tech-
niques such as irony, foreshadowing, and symbolism.

What drives the IB and AP curricula, however, is the
exam. And this is why those who support these courses
are sometimes seen as radicals: They do not view “teach-
ing to the test,” an abhorrent practice to many, as con-
troversial or a source of embarrassment. If the test is good,
the argument runs, then teaching to it isn’t problematic.

What makes for a good test? In the case of A1 Higher
Level English, the test involves a 15-minute oral exam on a
passage from a literary work the student has studied; two
essays completed at home (with teacher feedback on initial
drafts); and two essays (each two hours long) written under
exam conditions. Because students don’t know the topics of
the final two essays until they sit down to write, they must be
intimately familiar with the works they’ve studied. A typ-
ical IB English exam question is: “Examine the ways in which
rebels, outsiders, or characters alienated in some other way
from their society have been presented in two or three of
the works you have studied.” Superficial knowledge of Albert
Camus’ The Stranger will not suffice here.

All four essays are graded not by the teacher but
by experts elsewhere. The teacher assigns grades for the
15-minute oral exam, but the exam is recorded and experts
who listen to samples can adjust a teacher’s grades. For a
teacher, this means there are no shortcuts to preparing
students well: Each student must be able to speak and write
cogently about prose and poetry he has never seen before.
There also is no room for grade inflation. Unprepared
students will do poorly, and these results will reflect neg-
atively on their teacher. The stakes are high, but college
credit awaits those who do well.

AP exams, by contrast, rely more on multiple-choice
questions. The AP English literature exam, for instance,
consists of a one-hour multiple-choice test (with 55 to
60 questions) and three 40-minute essays. The multiple-
choice section counts for 45 percent of the exam grade,
the essays 55 percent. Both assess a student’s ability to
interpret literature.

But even AP exams that require students to know a
lot of facts – such as those in U.S. and European history
– also foster critical thinking among students. Consider
the European history AP exam, which I took as a high school
sophomore in 1993. I learned by heart hundreds of sig-
nificant events and the dates they occurred during five cen-
turies of European political, economic and social history.
My memorization served me well on the multiple-choice
questions. But to write the essays – making a case for why
the Treaty of Versailles led to World War II, or why nation-
states came to replace empires in 19th-and early 20th-cen-
tury Europe – I had to understand how all of the facts fit
together.

1. If a principal claims that the curricu-
lum at her high school is rigorous, ask
her to provide evidence. Are students
assessed by external experts, their
own teachers or both? How well do
the assessments match the state aca-
demic standards? Are they compre-
hensive? For instance, do the
literature exams have an oral compo-
nent to them? 

2. Look at enrollment and passage rates
over time. It’s not enough to look only
at the number of students taking
tests. If the vast majority of students
taking the tests fail them, then there’s
a problem. 

3. How do students’ grades in AP and IB
courses compare to their exam
results? Are students mostly earning

As and Bs in their AP courses but then
failing the AP exams? If so, how do
the teachers justify their grading poli-
cies?

4. Are there racial or class disparities in
who takes AP or IB classes or exams
in the school or district? What require-
ments do students have to meet to be
allowed to enroll in AP or IB classes?

5. Does the school, the district, the state
or the individual cover the cost of tak-
ing AP and IB exams? Are some kids
denied the chance because they can’t
afford it? Will a district cover what it
costs for a school to adopt the IB cur-
riculum?

6. Can students take classes labeled AP
or IB without actually taking the

exam? If so, ask school officials if this
isn’t misleading. 

7. Not all AP and IB courses are created
equal. Syllabi, teaching methods and
teachers differ. Some teachers receive
specific training to teach these curric-
ula but others do not. Have the teach-
ers in the schools you cover received
such training?

8. Do local colleges or universities grant
incoming students credit for passing
AP and IB exams? Why or why not? Jay
Mathews of the Washington Post has
found that many colleges and univer-
sities have no policies on giving credit
for passing IB exams because they
are poorly understood and not well-
known.

Story Ideas for Looking at Rigor in High Schools
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I had to be able to see causes, consequences and
trends. Sixteen years later, I probably recall no more than
20 percent of the dates I once knew. What remains are
the critical thinking skills I developed, which allow me to
see the big picture and make connections among seem-
ingly unrelated pieces of information. AP and IB teach-
ers realize what many others do not: that the “content vs.
critical thinking” debate is a false dichotomy. The two sides
should be seen as complementary, not mutually exclusive.
And the debate is largely irrelevant in most high school
classes, which offer a thin intellectual gruel that neither
asks students to learn much content nor to think about
what they do learn.

Yet, while AP and IB courses have spread in recent
years, some schools and districts have decided to drop them.
Their rationale is almost always that they wish to escape
what they say is the curricular straitjacket imposed by such
programs. AP courses in particular are dismissed as requir-
ing teachers to cover too much ground too quickly. When
“coverage is king,” as some educators say, that coverage
is often decried as mile wide and inch deep. John Klemme,
principal of Scarsdale High School in New York, justi-
fied his school’s decision to drop AP this way in an
October 2008 Education Week letter to the editor:

[Our school] has made the decision to
move beyond the AP curriculum – not
because it does not serve many students
well elsewhere who might otherwise not
enjoy a rigorous curriculum, but because
it does not mesh well with the intellec-
tual aspirations we hold for our students.
We are in the fortunate position to be
able to deliver students richer courses of
study in all disciplines that encourage
higher-order thinking and habits of mind
such as synthesis, evaluation, persist-
ence, and tolerance for ambiguity in the
face of difficult questions and problems. 

Scarsdale has thus replaced AP with what it calls
“Advanced Topics” courses. The move has raised the

eyebrows of some observers, who question the real motives
of affluent schools that drop AP or IB. Bruce Poch, vice
president and dean of admissions at Pomona College, has
suggested that the “independent schools moving away from
AP are either reaching to define a new elite standard for
the parents and students they serve – or, perhaps, a more
cynical assumption is that they are just working to find
another way to offer something which won’t be so easily
measured by a common scale.” Scarsdale’s stance notwith-
standing, well-taught AP and IB courses foster the very
“higher-order thinking and habits of mind” that Klemme
cites. If there is indeed rigor in American classrooms, it’s
a safe bet you’ll see it in most AP and IB courses.

Justin Snider is an International Baccalaureate examiner and
a former high school English teacher. Currently, Snider teaches
writing at Columbia University, where he is also a research
fellow for the Hechinger Institute on Education and the Media.

A more recent and lesser-known attempt to encourage rigor
in American curricula is the State Scholars Initiative, a pro-
gram created in 2002 and funded by the U.S. Department of
Education. The State Scholars Initiative promotes partner-
ships between business and education, with the chief goal
of motivating students to take rigorous courses in high
school. Though each state’s program is unique, the State
Scholars Initiative advocates a specific course of study for
all participants:

Gone are the days when states found it sufficient to man-
date two or three years of math as a high school graduation
requirement. Experts have come to realize that states must
specify which courses are compulsory – Algebra I, geometry
and Algebra II, in the case of the State Scholars Initiative – if
they want their requirements to be meaningful. Adminis-
tered by the Western Interstate Commission for Higher Edu-
cation (WICHE), the State Scholars Initiative has now spread
to 24 states. 

Students who complete a rigorous course of study in high
school and qualify for Pell Grants have since 2006 also been
eligible for federal “Academic Competitiveness Grants” (up
to $2,050 over two years) to be used toward college tuition.
Preliminary reports suggest that these grants remain rela-
tively unknown, however, and that the stringent require-
ments make most students ineligible for them.

State Scholars Initiative: A New Approach

High School Core Course of Study Years

English 4

Mathematics (Algebra I, geometry and Algebra II) 3

Lab-based science (biology, chemistry and physics) 3

Social studies (chosen from U.S. history, world history,
world geography, economics, government)

3.5

Foreign language 2

Hallmarks of a rigorous course or curriculum
� Student work is assessed both by the classroom teacher and

outside experts.

� Standards and expectations are high and known to all stu-
dents – e.g., in IB English, students study 15 literary works
in two years.

� Assessments are comprehensive and well aligned to standards.

� Focus is on both content and critical thinking.
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Advanced Placement (AP)
Program

Date of creation 1968

Administered by  International Baccalaureate Organization,
headquartered in Geneva, Switzerland

Reach  122 countries

Number of courses  129

Number of subject areas  6

Course duration:  2 years

Schools  1,770

Annual # of students taking exams  87,777

When are exams given?  Twice a year, in May and November

% of American students who take at least one IB exam  1.5%

Exam format  Multiple-choice and free-response questions,
as well as oral examinations and at-home essays

Exam length  
Typically 4-5 hours (not including at-home components)

Graded by  Partly teachers at the school (and later externally
moderated) and partly external examiners, including college
and university faculty as well as experienced IB teachers

Standards and exam questions  Developed by committees
that include college and university faculty as well as
 experienced IB teachers

Grading scale  1 (lowest) to 7 (highest); scores of 5, 6 and 7
are typically accepted by colleges that award incoming
 students credit

2008 Passage rates (scores of 5 or higher)1 Each exam is
offered at Higher and Standard levels. Here are Higher Level
passage rates:
Biology:  39%
English A1:  63%
History:  55%
Mathematics:  53%

States with greatest # of schools offering the IB diploma:
California (83), Florida (62), Texas (45), New York (43),
Virginia (36), North Carolina (28)

States with no schools offering the IB diploma:
North Dakota, South Dakota, Vermont 

For more information  www.ibo.org

International Baccalaureate
(IB) Diploma Program

1 Scores of 4 on IB exams are considered passing for the purpose of earning the IB Diploma, but because the vast majority of colleges and universities do not grant incoming stu-
dents credit for scores of 4, we have defined passing as scores of 5 or higher.

Date of creation  1955

Administered by  
College Board, headquartered in New York, New York

Reach  100 countries

Number of courses 37

Number of subject areas  20

Course duration: 1 or 2 semesters

Schools  17,000 

Annual # of students taking exams 1.6 million

When are exams given?  Once a year in May

% of American public school students who take at least one
AP exam 25.0%

Exam format  Multiple-choice and free-response questions

Exam length  Typically three hours 

Graded by External examiners, including college and uni-
versity faculty as well as experienced AP teachers

Standards and exam questions  
Developed by committees that include college and univer-
sity faculty as well as experienced AP teachers

Grading scale  
1 (lowest) to 5 (highest); scores of 3, 4 and 5 are typically
accepted by colleges that award incoming students credit

2008 Passage rates (scores of 3 or higher)
Biology :  50.3%
Calculus AB :  61.1%
English Literature :  60.4%
U.S. history :  48.1%

States with highest % of students taking one or more AP
exams:  Maryland (37.2%), New York (35.4%), Virginia
(34.1%), Florida (34.0%)

States with lowest % of students taking one or more AP
exams:  Louisiana (8.4%), North Dakota (10.4%), Nebraska
(10.7%), Missouri (10.8%)

For more information
http://apcentral.collegeboard.com/apc/Controller.jpf
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CHARLES CHIEPPO

I’d be hard pressed to improve on the words that noted
educator E.D. Hirsch Jr. used in a Washington Post op-
ed last year, referring to the success of Massachusetts stu-
dents on NAEP [National Assessment of Educational
Progress] exams. “Students (and teachers) should learn
explicit, substantive things about his-
tory, science and literature, and … stu-
dents should be tested on such
knowledge.” The value of clearly
articulated goals and objective assess-
ments was again demonstrated by the
recent Trends in Math and Science
Study (TIMSS) results. There, Massachusetts students
ranked among the best performers in the world, topping
even powerhouses like Japan, South Korea and Hong Kong
in some categories. The key to academic rigor is objec-
tive assessments that measure students’ knowledge of a
rich, liberal arts-based curriculum.
Charles Chieppo is the principal of Chieppo Strategies, a pub-
lic policy writing and advocacy firm. He writes frequently about
education reform in Massachusetts.

BRUCE POCH

Rigor is evaluated by most college admission offices as
an adjusted measure of what a student has taken given
what is available. If a school offers no AP work, it obvi-
ously is unreasonable to demand its inclusion in the

applicant’s curriculum.  If it is offered,
colleges will notice the extent to which
honors/AP or International
Baccalaureate (or whatever the indi-
vidual school defines as its top-level
work) is represented in a transcript.
There isn’t one standard and local

context is important to appreciate.
Ultimately, “rigor” isn’t universally defined by labels.

Sometimes we are deeply impressed because a student
has deliberately chosen not to take the designated AP
or IB courses because they have been attracted to the great
skill of a teacher in a non-AP/IB section.  They may learn
a lot more because of a teacher in a non-AP/IB course
than from one who is an average teacher in the suppos-
edly advanced section.  Applicants certainly can make such
a case, but the key is anticipating questions that admis-
sions officers may have about the content and quality 
of courses.
Bruce Poch is vice president and dean of admissions of Pomona
College in Southern California.

TERESE RAINWATER

Research indicates that the quality and intensity of a stu-
dent’s high school education are better predictors of
bachelor’s degree attainment than any
other social factor, including income
or race. These two elements – qual-
ity (the information provided and
instruction given) and intensity (the
course level – calculus vs. business
math, for instance) – along with the
information learned (and the student’s ability to apply it)
define academic rigor. But this definition alone is not
enough. In addition, one standard must be used for all
students, and it must be paired with a diagnostic assess-
ment flexible enough to allow educators to respond to
student needs.
Terese Rainwater is the program director of the State Scholars
Initiative, a federally funded program that utilizes business lead-
ers to motivate high school students to complete a rigorous
course of study. The program is administered by the Western
Interstate Commission for Higher Education (WICHE).

CHARLES MURRAY 

Rigor [in written expression] starts with correct under-
standing of the meanings of individual words, as well as
their correct spellings. It proceeds to an understanding
of the parts of speech and how they come together in the
rules of grammar. Rigor then requires an understanding

of how sentences are structured to
convey meaning – syntax.
Independently of grammar and syn-
tax, rigor in verbal expression requires
mastery of the principles of reasoning
and their relationship to language.
This mastery must include the ability

to recognize the basic types of fallacy. Finally, rigor in
verbal expression requires an understanding of the prin-
ciples of rhetoric, both as a tool for expression and as 
a protection against being misled by rhetoric that is
misused.
– Excerpted from Real Education: Four Simple Truths for
Bringing America's Schools Back to Reality (Crown Forum,
2008), 115. 
Charles Murray is the W.H. Brady Scholar at the American
Enterprise Institute. Among his publications are Losing
Ground: American Social Policy, 1950-1980 and, with Richard
J. Herrnstein, The Bell Curve: Intelligence and Class
Structure in American Life.

How the Experts Define Academic Rigor

C O N T I N U E D
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JOHN SEXTON

In a research university, academic rigor is at once the con-
servation and transmission of existing knowledge and the
constant, vigorous testing of that knowledge. This unceas-

ing exchange requires boldness and
humility – boldness in the conceiving
of a new idea and humility in subjecting
it to review. Academic rigor is sustained
by the university’s commitment to
free and open inquiry, to patient and
scrupulous experimentation, and to

the willingness to challenge prevailing norms, in pursuit
not of a predetermined purpose but of the advancement
of knowledge – wherever it leads. Today the quest for
knowledge need no longer be located physically in a par-
ticular institution of higher education. In an 
era of communications that instantly span the world, the
development of knowledge is a global effort in which all
can participate.
John Sexton is president of New York University.

RICHARD SCHARR

My training as a research mathematician has colored the
way I look at the world. The methods of mathematical
problem-solving and the logical processes that are inher-
ent in the techniques used to prove out solutions have
driven me on more than one occasion to admit that I can
only examine a situation in a logical manner.

To me this is at the heart of academic rigor. One must
take a given set of facts and derive conclusions based on
the rules of logical reasoning, with
each step logical, transparent, and well
documented. Diagrams, pictures,
graphs, and other tools can show the
way and can support understanding and
teaching, but only through proof is a
conclusion truly valid.
Richard Scharr is senior vice president of math and science edu-
cation at Texas Instruments.

BEVERLY L. HALL

At Atlanta Public Schools, we define academic rigor in
a number of different ways. For teachers, academic rigor

is delivering demanding coursework
that forces students to stretch their
minds. For students, academic rigor
means that they will perform at high
academic levels; demonstrate in-depth
mastery of challenging and complex
concepts; engage in their own learn-

ing process; and raise questions, think, reason, solve

problems and reflect. Our goal is to teach our students
to solve complex real-world programs so they can be com-
petitive in our global economy. Our teachers engage all
students in learning experiences where students are able
to connect what they learn today to what they learned
in the past and to what they need in the future.
Beverly L. Hall, Ed.D., has been superintendent of Atlanta Public
Schools since 1999. In 2009 Hall was named National
Superintendent of the Year.

SKIP FENNELL

I interpret rigor as both a challenge and an expectation
regarding student learning. Let me explain. All students,
regardless of where they live and their prior experiences,
should have access to a rigorous mathematics program
every year they are in school. As their mathematical pro-
ficiency is developed, students must
become fluent with key concepts and
skills, developing insight into math-
ematics in various contexts, and solv-
ing problems. By regularly engaging
in mathematics, students begin to
value mathematics learning as a dis-
cipline that values precision – or rigor – as well as insight
and creative response, all of which contribute to 
the cumulative development of a learner’s mathematical
proficiency.
Francis “Skip” Fennell is a professor of education at McDaniel
College in Westminster, Md., and a past president of the
National Council of Teachers of Mathematics.

RANDI WEINGARTEN

First and importantly, academic rigor is not about teach-
ing children to correctly fill in bub-
bles on a test, but challenging them
to think outside of the box. It’s about
giving students a robust, solid and
high-quality education through rich
curriculum that pushes them to real-
ize their full, God-given potential.

Students should be engaged in all elements of a well-
rounded education: the arts and physical fitness, know-
ing about different people and places, thinking critically
and arguing logically, and appreciating the value of active
citizenship. For the adults – educators, parents, policy-
makers and the community at large – academic rigor means
working collaboratively and taking shared responsibility
to provide every child an opportunity to succeed in life.
Randi Weingarten, president of the United Federation of
Teachers since 1998, was elected president of the American
Federation of Teachers in 2008.

How the Experts Define Academic Rigor C O N T I N U E D
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Career and Technical Education

Gregg Betheil
New York City Department of Education
212-374-0465
gbetheil@schools.nyc.gov

Gene Bottoms
Southern Regional Education Board
Atlanta, Ga.
404-875-9211
gene.bottoms@sreb.org

Arlene LaPlante
ConnectEd: The California Center for
College and Career
Berkeley, Calif.
619-993-4844
ALaPlante@ConnectEdCalifornia.org

College Preparation

Clifford Adelman
Institute for Higher Education Policy
Washington, D.C.
202-861-8223, Ext. 228
cadelman@ihep.org

David Conley
Center for Education Policy Research
University of Oregon
541-346-6155
conley@uoregon.edu

Kati Haycock
President
The Education Trust
Washington, D.C.
202-293-1217 Ext. 354
khaycock@edtrust.org

Michael Kirst
Stanford University
650-723-4412
mwk@stanford.edu

Linda Murray
The Education Trust – West
Oakland, Calif.
510-465-6444 Ext. 316
lmurray@edtrustwest.org

Vicki Phillips
Director of education
The Bill & Melinda Gates Foundation
Seattle, Wash.
206-709-3629
vicki.phillips@gatesfoundation.org

Curriculum

Camille Farrington
University of Washington
206-221-3440
camillef@uchicago.edu

E.D. Hirsch
Core Knowledge Foundation
434-296-2631
edh9k@aol.com

Carol Jago
President-elect
National Council of Teachers of English
310-459-8435
jago@gseis.ucla.edu

Mike Petrilli
Fordham Foundation
Washington, D.C.
202-223-5452
mpetrilli@edexcellence.net

Diane Ravitch
New York University
212-998-5146
dr19@nyu.edu

Sandra Stotsky
University of Arkansas
479-575-7282
sstotsky@uark.edu

International Assessments

Andreas Schleicher
Organisation for Economic 
Co-operation and Development
Paris, France
011-33-1-4524-9366
andreas.schleicher@oecd.org

William Schmidt
Michigan State University
517-353-4884
bschmidt@msu.edu

Public Opinion

Jean Johnson
Public Agenda
New York, NY
212-686-6610 Ext. 33
jjohnson@publicagenda.org

State Initiatives

Jennifer Dounay
Education Commission of the States
Denver, Colo.
303-299-2689
jdounay@ecs.org

Terese Rainwater
State Scholars Initiative
Boulder, Colo.
303-541-0225
trainwater@wiche.edu

Laura Slover
Achieve Inc.
Washington, D.C.
202-419-1548
lslover@achieve.org

21st-Century Skills

Ken Kay
President
Partnership for 21st Century Skills
520-623-2466
kkay@eluminategroup.com

June Rimmer
Stupski Foundation
San Francisco, Calif.
415-644-4800
juner@stupski.org

Work Force

Adria Steinberg
Jobs for the Future
Boston, Mass.
617-728-4446
asteinberg@jff.org

Marc Tucker
President and CEO
National Center on Education and the
Economy
Washington, D.C.
202-783-3668
mtucker@ncee.org
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Achieve (www.achieve.org): Many reports, including “Out of
Many, One: Toward Rigorous Common Core Standards From the
Ground Up” (July 2008) at www.achieve.org/commoncore and
“Ready or Not: Creating a High School Diploma That Counts”
(February 2004) at www.achieve.org/node/552.

ACT (www.act.org): Reports include “Rigor at Risk” (May 2007),
at http://tinyurl.com/aofj44, and the “ACT National Curriculum
Survey 2005-06,” at http://tinyurl.com/cn9n8y. See also ACT’s
annual college readiness benchmarks reports.

Blackburn, Barbara. Rigor is NOT a Four-Letter Word (Eye on
Education, 2008).

Byrd, Sheila. “Advanced Placement and International
Baccalaureate: Do They Deserve Gold Star Status?” (Thomas B.
Fordham Institute, November 2007), at http://tinyurl.com/25hjfj.

Daggett, W.R. “Achieving Academic Excellence Through Rigor
and Relevance” (International Center for Leadership in Education,
2005), at http://tinyurl.com/cwgr6z.

Education Commission of the States (www.ecs.org): Many
reports, including “Ensuring Rigor in the High School Curriculum:
What States Are Doing” (January 2006), at
http://tinyurl.com/aw9kjz. 

Education Trust (www.edtrust.org): Many reports, including “A
New Core Curriculum for All: Aiming High for Other People’s
Children” (2003), at http://tinyurl.com/adbf4n.

Education Trust-West (www2.edtrust.org/edtrust/etw): “The A-G
Curriculum: College-Prep? Work-Prep? Life-Prep. Understanding
and Implementing a Rigorous Core Curriculum for All” (Spring
2004), at http://tinyurl.com/dfban7.

Education Week (www.edweek.org): “Ready for What? Preparing
Students for College, Careers, and Life after High School” (June
12, 2007), at http://tinyurl.com/344d3n.

Gates Foundation (www.gatesfoundation.org): “College-Ready
Education Plan” (2009), at http://tinyurl.com/cmoqox.

High School Survey of Student Engagement, at
http://www.indiana.edu/~ceep/hssse.

Horatio Alger Association (www.horatioalger.org): “State of Our
Nation’s Youth, 2008-2009,” at http://tinyurl.com/cz78vw.

Organisation for Economic Co-operation and Development
(OECD), Programme for International Student Assessment
(PISA): international database of students’ skills and knowl-
edge, at www.pisa.oecd.org.

National Center for Educational Achievement
(www.just4kids.org/en): Many reports, including “Orange Juice
or Orange Drink: Ensuring that ‘Advanced Courses’ Live Up to
Their Labels” (February 2006), at http://tinyurl.com/bqx7s4.

National Commission on Excellence in Education, “A Nation At
Risk: The Imperative For Educational Reform” (U.S. Department
of Education, April 1983), at http://tinyurl.com/caxeay.

National Governors Association, the Council of Chief State
School Officers, and Achieve Inc., “Benchmarking for Success:
Ensuring U.S. Students Receive a World-Class Education” (2008),
at http://tinyurl.com/cs7qjg.

National High School Alliance, “Increasing Academic Rigor in
High Schools: Stakeholder Perspectives” (Institute for
Educational Leadership, October 2006), at
http://tinyurl.com/chn4rs.

New Commission on the Skills of the American Workforce
(www.skillscommission.org): “Tough Choices or Tough Times”
(2006), at http://tinyurl.com/atokz7.

Partnership for 21st Century Skills
(www.21stcenturyskills.org): “21st Century Skills Education and
Competitiveness Guide” (2008), at http://tinyurl.com/52zmjv,
and other reports at http://tinyurl.com/cb9ktr.

Quint, Janet, Saskia Levy Thompson and Margaret Bald.
“Relationships, Rigor, and Readiness: Strategies for Improving
High Schools” (MDRC, October 2008), at
http://tinyurl.com/dcy9vd.

Southern Regional Education Board (www.sreb.org): “Using
Rigor, Relevance and Relationships to Improve Student
Achievement: How Some Schools Do It” (2004), at
http://tinyurl.com/d92fy7.

“The Silent Epidemic: Perspectives of High School Dropouts”
(March 2006), at http://tinyurl.com/akd6k7.

U.S. Education Department, “The Toolbox Revisited: Paths to
Degree Completion from High School Through College” (February
2006), at http://tinyurl.com/bshezk.
See also “Answers in the Tool Box: Academic Intensity,
Attendance Patterns, and Bachelor’s Degree Attainment” (June
1999), at http://tinyurl.com/cnl9vf.

Western Interstate Commission for Higher Education
(www.wiche.edu) and State Scholars Initiative
(www.wiche.edu/Statescholars/): “Education Beyond the
Rhetoric: Making ‘Rigor’ Something Real” (2008), at
http://tinyurl.com/cy3kog.

Washor, Elliot and Charles Mojkowski. “What Do You Mean by
Rigor?” (Educational Leadership, December 2006/January 2007),
at http://tinyurl.com/d4thuz.

Western Interstate Commission for Higher Education, reports
on “Accelerated Learning Options” (2008), at
http://tinyurl.com/b39yaa.
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“It might be easier to define
rigor by noting what it is
not: Rigor is not a syn-

onym for ‘harder,’ and it does not mean moving first-grade
curriculum into kindergarten, or algebra into the seventh
grade. … Rigor means teaching and learning things more
thoroughly – more deeply.

“Rigor is not assigning more homework. It is assigning
better homework, open-ended work that pushes kids to
think in multiple ways about the tasks they’ve been
 assigned, provides constructive feedback on their  efforts
– plus permission to edit, test prototypes, make multiple
drafts. Most important, the teacher will not  accept work
that is less than the students’ best effort. Adding rigor to
the curriculum cannot be achieved by moving standards,
benchmarks and course requirements around, although those
are the first things  policymakers think to do.

“A personal example from my classroom: I used to teach
instrumental music to middle-schoolers as I was taught:
rehearse-rehearse-perform. The biggest and most impor-
tant performance was band contest. While my students
did well at contest every year, earning the highest ratings,
it began to feel like I was gaming the competition. I chose
music that did not push any performance limits in my stu-
dents, reducing the possibility of error. Often this was music
with less intrinsic value and interest. Rehear sals were
boring note-by-note housecleaning sessions. I ‘hid’ less
proficient students in the third row, and asked them not
to play on precarious notes.

“So I stopped going to band festival. We started taking
more risks in music selection. I spent one day a week teach-
ing what I called ‘humanities’ – introducing kids to music
of other cultures and times, including the history of the
music they listened to on their own. We did lessons on
the physics of intonation, and our own data analysis: Did
Mozart really improve task efficiency? No? How about
Snoop Dogg? We started writing our own performance
critiques after concerts and did a mock trial on misogy-
nistic song lyrics – a very engaging and powerful topic for
seventh- and eighth-graders. And kids created their own
music, making mistakes, learning to edit and evaluate.

“We went deeper. And sometimes, faster – knowing that
playing music ‘over our heads’ would not mean that we’d
mastered it and would not enjoy playing it again, in high
school or college.”
Nancy Flanagan, retired K-12 music

teacher, Hartland, Mich.

TEACHERS
on RIGOR

The Bill & Melinda Gates Foundation

Guided by the belief that every life has equal value,
the Bill & Melinda Gates Foundation works to
help all people lead healthy, productive lives. In
the United States, it seeks to ensure that those
with the fewest resources have access to the
opportunities they need to succeed in school and
life. Since 2000, the foundation has invested
nearly $4 billion in grants and scholarships to
improve schools, raise college-ready graduation
rates, and increase college completion rates.

The Hechinger Institute on Education and
the Media at Teachers College, Columbia
University, is dedicated to promoting fair, accu-
rate and insightful coverage of education, from pre-
kindergarten through graduate school, in all forms
of media. The Institute holds seminars for national
audiences of journalists, publishes guides and
primers such as this as resources for journalists, and
offers online courses and Webinars. The publica-
tions are available on our Web site, along with other
resources, commentaries and analyses of education
coverage. Journalists from news organizations such
as National Public Radio, the Los Angeles Times,

Washington Post, Boston Globe, Chicago
Tribune,
Christian
Science
Monitor,

Philadelphia Inquirer, Miami Herald, USA Today
and others are regular participants. The Institute
is named in memory of the late Fred M. Hechinger,
a former Teachers College trustee and education
editor of the New York Times. Support for the
Institute and its work comes from a variety of
national foundations including The Broad
Foundation, Bill & Melinda Gates Foundation, Joyce
Foundation, Kauffman Foundation, Lumina
Foundation for Education, the Spencer Foundation,
and The Wallace Foundation.
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