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3  Phoenix Rising
Bringing the Common Core State Mathematics Standards to Life
By Hung-Hsi Wu

For many teachers, mathematics is a frightening subject. They are right to be 
afraid: most math standards are incoherent and virtually all textbooks 

contain many errors. Worse, teacher education in mathematics, both pre- 
and in-service, tends to be light on mathematics content that is relevant to the 

K–12 classroom. Solving these problems will take enormous effort, but the 
Common Core State Mathematics Standards are an important first step. Unlike 
most other standards, these have the potential to logically and coherently build 
students’ knowledge of mathematics. Bringing these standards to life in class-
rooms will require a new partnership between mathematicians and educators so 
that correct mathematics and effective pedagogy can be written into brand new 
(not revised!) teacher education programs and student textbooks.
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In Pittsburgh, the school district and the union transformed their once-
contentious relationship into a true partnership. Their story holds valuable 
lessons for how labor-management 
collaboration can improve teaching 
and learning. 
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students who have not excelled with 
grade-level academic content to take 
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the hype that often surrounds these 
schools to explore the supports 
students need to succeed.
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Praise for Poetry

“Why I Force My Students to Memorize Poetry” by Andy Wad-
dell, which appeared in the Summer issue, was a beautiful article. 
It articulated so clearly the gift that we open again and again 
throughout our lifetime when we have memorized a poem.

Years ago, in a retirement tribute to my twelfth-grade English 
teacher, I wrote: “She filled our heads with words, with gorgeous 
rhythms and melodies, and we came to feel awe for the beauty 
and majesty of the sound of language. While we are likely this 
hour to forget where we put our keys or our glasses, we have 
with us always the lyric wonder and promise of renewal of 
‘Whan that Aprill with his shoures soote’ etched within us, 
claiming a place of permanence in our memory’s treasure trove.

“Other teachers helped us chart our course through the 
topographies of history, of chemical and quadratic equations, of 
cells and laws of motion, of foreign idioms and conjugations. 
These are no small tasks, and their successful accomplishment is 
not trivial. But Miss Denton was a cartographer of a different 
sort: she gave us sextants and maps (of words and images and 
metaphors, of poetry and art and human urgings) so that we 
could chart the quiet, essential streams that flowed deeply within 

us, streams, that in the end, would be the only true paths by 
which we find our way.”

I hope Mr. Waddell’s students come to appreciate the gift of 
language, with all its transformative possibilities, that has 
embedded itself within their souls.

–DR. SHERI LINDNER
Former High School English Teacher

Clinical Psychologist 
Port Washington, N.Y.

Rely on Retired Teachers

I was particularly pleased to read Con-
gressman Michael Honda’s article, 
“Preserving the American Dream,” in the 
Spring 2011 issue. I feel so much affinity 
toward this man who spent 30 years as a 
teacher, principal, and school board 
member not only because 
I taught high school 
English for 34 years but 
because I am married to 
a Hungarian refugee 
who, like the Congress-
man, knows all too well 
about struggling in 
school, dealing with 
non-native English 
language speakers, and 
enduring the indigni-
ties of internment 
camps. I only wish 
there were far more 
educators in Congress. 
Only then might our education system be 
the most important issue in America.

Congressman Honda writes that it is 
his hope that the National Commission on 
Education Equity and Excellence “will 
bring together some of the foremost 
experts on education from across the 
political spectrum in order to conduct a 
national dialogue on school finance and 
equity…. It is only by talking with teachers, 
parents, students, advocates, school board 
members, counselors, principals, and 

superintendents … that we can under-
stand what is needed to make public 
education work in every community.”

However, I believe Congressman 
Honda omitted one of the most valuable 
resources in public education that is not 
currently being tapped: the strength and 
wisdom of recently retired teachers. 

Many, like Congress-
man Honda himself, 
have so much to offer 
education, if only they 
were asked or offered a 
small remuneration in 
exchange for staying 
connected to the work 
they’ve loved so much for 
so many years. Granted, 
we can’t all become 
congressmen and make 
the impact that Honda 
has, but we can help 
provide the additional 
resources that he posits 

“poor and minority students often 
require … to address needs that originate 
outside the classroom.”

–KATHY A. MEGYERI
Washington, D.C.

A Word on Time
There is just one line in Congressman 
Honda’s article that I have to take issue 
with: “for best results, students need 
more class time.” More seat time in a 
traditional classroom is not what is 

needed. Teachers do need some time to 
prepare lessons and mark student work. 
Lengthening the school day in the normal 
manner in which it is done will only dig 
into this time.

What students need is not more 
instructional time, but more “distraction-
free time” to absorb what they are 
supposed to learn. In the old days, we 
might have simply said they need a quiet 
place to do their homework. I propose 
that at the end of the school day, extra 
time should be utilized for a supervised 
study hall staffed by parent volunteers or 
other school staff (and a few teachers). 
This would ensure that children have 
phone-free, distraction-free study time, 
and also that teachers still are provided 
the time they need to prepare and grade.

–ALAN BRONSTEIN
Central High School of Philadelphia
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Why I Force My Students to Memorize Poetry
Despite the Fact That It Won’t Be on the Standardized Test
By Andy WAddell

Some years ago, at a conference of 
English teachers, a group of col-
leagues and I found ourselves in a 

room by a fire with time to kill. I suggested 
that each of us recite some poem or speech 
we had learned in school. I realize such a 
suggestion is nerdy to an almost unbeliev-
able degree, but these were English 
teachers after all, and I expected full well 
that the idea would be taken up with 
enthusiasm. I pictured not only exclama-
tions as to the beauty of the words, but 
funny stories of nervousness overcome, 
childish misreading of famous lines, 
perhaps even negative comments, such as, 
“And that is why, to this day, I cannot 
stand Longfellow.” What I did not expect 
from my young colleagues was their 
response that they had “never really 
memorized anything.”

I shouldn’t have been surprised. Even 
when I was in school, in the ’60s and ’70s, 
memorization was already outdated. In 
1956, Benjamin Bloom had published his 
famous Taxonomy, forever relegating 
memorization to the lowest level of mental 
functioning. Gone already were the “set 
pieces,” mostly moralistic or patriotic 
poems, that all schoolchildren had been 
forced lock-step into learning by heart. No 
longer would apple-cheeked youngsters 
recite en masse, “In fourteen hundred 
ninety-two, Columbus sailed the ocean 
blue.” Why waste time on that arbitrary 
fact when one can merely pose the 
question, “Would the world have been 
better off if Columbus had never sailed 
across the Atlantic?” Then, after a brief 
explanation of who Columbus was, what 
exactly the Atlantic is, and the obligatory 
comment that there are “no right or 
wrong answers,” Junior is off and running 
at the very highest level of Bloom’s 
taxonomy: evaluation.

In English class, memorization (of 
Shakespeare in particular) has limped on 
under the justification that students were 
interpreting the work, thus elevating the 
exercise to level three—application—
though just as often higher praise is 
heaped on those students able to synthe-
size the Bard into, say, a rap version of the 
prologue of Romeo and Juliet or even a 

Andy Waddell teaches English at Santa Clara High 
School in Santa Clara, California. He has worked as a 
high school teacher and administrator for 24 years.

discussion of the horrors of arranged 
marriage, thus demonstrating that 
students have analyzed the play and 
distilled the main idea.

The first real poem that I can remem-
ber learning in school is Robert 
Frost’s “Stopping by Woods on a 

Snowy Evening.” My third-grade class 
recited it chorally at a school assembly, 
each of us clutching in our dirty hands an 
actual sleigh bell that we shook vigorously 
on every accented syllable. Every year, to 
demonstrate the primacy of sound over 
sense in poetry, I recite it for my classes, 
shaking now my keys in place of the 
long-lost bells. I mangle the poem, just as I 
did 40 years ago, stubbing the toe of every 
iambic foot to emphasize the sing-song 
rhythm; then I recite the same words again 
in a more adult manner to show that the 
rhythm is underneath the words. I’ve never 
found a better way to teach iambic meter, 
but every year I have students who have 
stopped listening, so caught up are they in 
the amazement of my first words, “I 

learned this poem in third grade.” More 
than a few have flatly refused to believe 
me. From their perspective, in the post-
memorization era, the retention of 16 lines 
is simply beyond the limits of human 
capability.

I also use the poem to illustrate 
something about the meaning of poetry 
and about levels of interpretation. I vividly 
remember old Mrs. Trolinger, in a moment 
of pause from chanting the poem, saying, 
“You know class, when I read this poem, I 
don’t just see a man stopping in the woods 
to think about the woods, I see a man 
stopping in his life to think about his life.” 
I remember this sentence so many years 
later because, in third grade, it made no 
sense to me whatsoever.

Frost said, “Poetry is what gets lost in 
translation.” It is also what is lost in 
interpretation. The genius of Mrs. Tro-
linger, a woman I still remember with 
unmixed love, was her faith that the 
meaning of the poem would come with 
time, would settle into our brains quietly 
like the snow into that dark New England 

for the SATs or APs they 
need to pass to enter 
university where, if they 
pass other examinations, 
they will graduate and 
earn large incomes. We 
hold those future 
earnings before our 
students like a carrot 
while beating them with 
a fear of failure. No 
wonder then so many dig 
in their heels at the sight 
of anything as impractical 
as poetry. How can we 
expect anything else 
when this attitude is 
validated from the very 
educators, school boards, 
and state superinten-
dents most responsible 
for deciding what 
students should know? 
Even when poetry is on the test, in 
the framework, it is on the most pedestrian 
level: a series of terms to be memorized, a 
puzzling jumble of lines to be decoded for 
the main idea. And if the point is to find 
the main idea, no wonder the students ask 
with frustration, “Why can’t he say what 
he means?”

I am against neither examinations nor 
practicality. It is important that our scores 
rise, that our students get into the “good” 

colleges, that they succeed in their careers, 
that their taxes someday feed me in my old 
age. But some nod must be given to a 
larger idea: that we live through our 
consciousness, that thought is composed of 
words, that as English teachers we have a 
unique opportunity and responsibility to 
put words into our students’ heads—crisp, 
delicious words, “words opalescent, cool, 
and pearly,” words to entertain and sustain 
them. Words they may never forget. ☐

field. Besides that one offhand comment, 
no attempt was made to interpret the 
poem. We were saved from the reduction-
ism of seeking the main idea. She had faith 
in the words themselves, the beauty of the 
image and the sound. When we were 
ready we would see what she meant. And 
one day we would roll those words, “miles 
to go before I sleep,” around in our heads, 
maybe before nodding off to sleep 
ourselves, and see a darker image there: a 
longing for the respite of death. But we 
could only do that if the words were in our 
heads, ready to be reexamined as our 
consciousnesses grew.

When my grandfather was dying, 
my mother tried to distract him, 
from the pain of his suffering 

and from the indignity of the crowded 
public hospital where he would spend the 
last few days of his life, by asking him to 
recite a poem he’d learned in grade school. 
“I don’t remember that,” he barked. For 
my own part, I thought my mother was 
crazy. Besides having been out of grade 
school for 75 years, Grandpa suffered from 
arteriosclerosis, which had made him 
forgetful, a neighborhood wanderer, a 
man who couldn’t always retrieve his 
grandson’s name or what state he lived in.

“Sure you do, Dad,” she said. “Half a 
league, half a league / Half a league 
onward.” And to my amazement, Grandpa 
joined in. “All in the valley of Death / Rode 
the six hundred.” Thirty, forty, fifty lines 
came rolling out of him. His voice deep-
ened; the lines in his face relaxed. He was 
somewhere else.

The words were deep in his mind, close 
to the soul. As his brain shut down it had 
inexplicably chosen this to retain alive. 
Poem after poem, as well as the Gettys-
burg Address, the Preamble to the 
Constitution, the 23rd Psalm and many, 
many others, she coaxed out of him. These 
words, wedged in by rote so long before, 
were still active in his fading brain. Though 
now playing out the last scene of his 
strange and eventful history, this man who 
had lied about his age to get into the 
Great War, who had spent his working life 
pushing a mail cart, found that neither 
wasteful war nor sluttish time could ever 
dissever his soul from the souls of those 
writers, those poets whose words rolled 
round his head, whose cadences had 
entered his soul, had become a part of 
him.

So often we see education as a series 
of units leading to an examination, 
which will in turn prepare students 
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Summer 2011 Correction
In “Why I Force My Students to Memorize 
Poetry,” Andy Waddell, referring to Robert 
Frost’s “Stopping by Woods on a Snowy 
Evening,” intended to write that he has 
“never found a better way to teach iambic 
meter.” He mistakenly wrote “iambic 
pentameter.” The poem is in iambic 
tetrameter. We regret that we did not catch 
this error, and we thank the alert readers 
who notified us. The corrected article is 
available at www.aft.org/pdfs/american 
educator/summer2011/Waddell.pdf. 

–EDITORS
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By Hung-Hsi Wu

Many sets of state and national mathematics stan-
dards have come and gone in the past two decades. 
The Common Core State Mathematics Standards 
(CCSMS), which were released in June of 2010,* 

have been adopted by almost all states and will be phased in 
across the nation in 2014. Will this be another forgettable stan-
dards document like the overwhelming majority of the others? 

Perhaps. But unlike the others, it will be a travesty if this one is 
forgotten. The main difference between these standards and most 
of the others is that the CCSMS are mathematically very sound 
overall. They could serve—at long last—as the foundation for 
creating proper school mathematics textbooks and dramatically 
better teacher preparation.

Before the CCSMS came along, America long resisted the idea 
of commonality of standards and curriculum—but it did not 
resist such commonality in actual classrooms. Despite some 
politicians’ rhetoric extolling the virtues of local control, there 
has been a de facto national mathematics curriculum for 
decades: the curriculum defined by the school mathematics 
textbooks. There are several widely used textbooks, but mathe-
matically they are very much alike. Let’s call this de facto math-
ematics curriculum Textbook School Mathematics (TSM).1 In 
TSM, precise definitions usually are not given and logical rea-

Phoenix Rising
Bringing the Common Core State Mathematics Standards to Life

Hung-Hsi Wu is a professor emeritus of mathematics at the University 
of California, Berkeley. He served on the National Mathematics Advi-
sory Panel and has written extensively on mathematics curriculum, 
textbooks, and teacher preparation. Since 2000, he has conducted pro-
fessional development institutes for elementary and middle school 
teachers. He has worked extensively with the state of California in 
mathematics education, and was a member of the Mathematics Steering 
Committee that contributed to revising the National Assessment of 
Educational Progress Framework. In recent years, he has focused on 
writing textbooks for the professional development of K–12 mathematics 
teachers.

*To learn more about the Common Core State Mathematics Standards, see  
www.corestandards.org. IL
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soning is hardly ever provided (except in high school geometry 
texts) because the publishers mistakenly believe that intuitive 
arguments and analogies suffice. Thus, fractions are simultane-
ously (and incomprehensibly) parts of a whole, a division, and 
a ratio; decimals are taught independently from fractions by 
appealing to the analogy with whole numbers; negative num-
bers are taught by using patterns and metaphors; the central 
idea of beginning algebra is the introduction of the concept of a 
variable (which implies, wrongly, that something is going to 
vary), when it ought to be becoming fluent in using symbols so 
as to do generalized arithmetic; solving equations is explained 
by the use of a balance to weigh variables on the weighing plat-
forms; etc.

Worse, with TSM in the background, the prevailing 
dogma in mathematics education is that the main pur-
pose of a set of standards is either to pick and choose from 
a collection of tried-and-true topics (from TSM, of course) 
and organize the selected items judiciously, or to vary the 
pedagogical approaches to these topics. For example, 
when California’s Number Sense Standards ask that, in 
grade 5, “Students perform calculations and solve prob-
lems involving addition, subtraction, and simple multi-
plication and division of fractions and decimals,” it is 
understood that all of the classrooms will do these arith-
metic operations on fractions in accordance with TSM. 
From this perspective, the main point of this standard is 
that these calculations with fractions are taught in the fifth 
grade. Indeed, the very purpose of mathematics standards 
(prior to the CCSMS) seems to be to establish in which 
grade topics are to be taught. Often, standards are then 
judged by how early topics are introduced; thus, getting 
addition and subtraction of fractions done in the fifth 
grade is taken as a good sign. By the same ridiculous 
token, if a set of standards asks that the multiplication 
table be memorized at the beginning of the third grade or 
that Algebra I be taught in the eighth grade, then it is con-
sidered to be rigorous.

The CCSMS challenge this dogma. Importantly, the 
CCSMS do not engage in the senseless game of accel-
eration—to teach every topic as early as possible—even 
though refusing to do so has been a source of conster-
nation in some quarters. For example, the CCSMS do 
not complete all the topics of Algebra I in grade 8 
because much of the time in that grade is devoted to the geom-
etry that is needed for understanding the algebra of linear 
equations.2 But the real contribution of the CCSMS lies in their 
insistence on righting the many wrongs in TSM. As opposed to 
the standards of years past, the CCSMS are aware of the chasm 
between what TSM is and what school mathematics ought to 
be. They are unique in their realization that the flaws in the 
logical development of most topics in TSM—not how early or 
how late each topic is placed in the standards—are the real 
impediment to any improvement in mathematics education. 
Garbage in, garbage out, as the saying goes. If we want students 
to learn mathematics, we have to teach it to them. Neither the 
previous mathematics standards nor the TSM on which they 
rely did that, but the CCSMS do.

Beyond the frequent absence of reasoning, the disconnected-

ness in the presentation of mathematical topics in TSM turns a 
coherent subject into nothing more than a bag of tricks. Students 
are made to feel that what is learned one year can be forgotten in 
the next. By contrast, the CCSMS succeed in most instances in 
maintaining continuity from grade to grade. The most striking 
example may well be the seamless transition from eighth-grade 
geometry to high school geometry. In fact, the CCSMS succeed in 
integrating geometry into the overall fabric of school mathemat-
ics. The mathematics in the CCSMS finally begins to look like 
mathematics.

Unfortunately, textbook developers have yet to accept that the 
CCSMS are radically different from their predecessors. Most (and 

possibly all) textbook developers are only slightly revising their 
texts before declaring them aligned with the CCSMS. Do not be 
fooled. TSM is much too vague and has far too many errors to be 
aligned with the CCSMS. For example, when the National Math-
ematics Advisory Panel reviewed two widely used algebra text-
books to determine their “error density” (which was defined as 
the number of errors divided by the number of pages in the book), 
it found that one had an error density of 50 percent and the other 
was only slightly better at 41 percent.3 We must start from scratch. 
Since teacher education in mathematics has long been based on 
TSM, both pre-service and in-service training must also be cre-
ated anew.

Let us give two examples of the kind of change the CCSMS  
(if properly implemented) will bring to the mathematics 
classroom.
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Example 1: Adding Fractions
How should students add 1⁄8 + 5⁄6? The way it is done in TSM is to 
not say anything about what it means to add fractions, but instead 
to prescribe the procedure of finding the least common multiple 
of the denominators 8 and 6, which is 24, and note that 24 = 3 × 8 
and 24 = 4 × 6. Students are then instructed to add as follows:

1  
+

  5  
= 

 (3 × 1)  + 
 (4 × 5)  

=
  23–       –        ——––        ——––         — .

8        6       (3 × 8)       (4 × 6)       24

By all accounts, this procedure makes no sense to fifth-graders, 
but many seem to memorize it and it remains firmly entrenched 
in TSM. Adding is supposed to “combine things.” The concept of 
“combining” is so basic that it is always taught at the beginning of 
arithmetic. Yet, can one detect any “combining” in the TSM 

approach to 1⁄8 + 5⁄6? Children who have made the effort to master 
the addition of whole numbers naturally expect that the addition 
of fractions will be more of the same, i.e., “combining things.” But 
when “adding fractions” is presented as having nothing to do with 
“adding whole numbers,” the fear that they cannot articulate is 
undoubtedly that mathematics is impossible to understand. 
Indeed, there are reports that much math phobia begins with 
adding fractions.

In the CCSMS, adding fractions is spread through three grades, 
progressing from the simple to the complex, giving students time 
for complete mastery.* Briefly, in grade 3, students learn to think 
of a fraction as a point on the number line that is “so many copies” 
of its corresponding unit fraction. For example, 5⁄6 is 5 copies of 
the unit fraction 1⁄6 (and 1⁄6 is 1 copy). When we represent a fraction 
as a point on the number line, we place a unit fraction such as 1⁄6 
on the division point to the right of 0 when the unit segment from 
0 to 1 is divided into 6 equal segments. It is natural to identify such 
a point with the segment between the point itself and 0. Thus, as 
shown below, 1⁄6 is identified with the red segment between 0 and 
1⁄6, 5⁄6 is identified with the segment between 0 and 5⁄6, etc. Then, 
the statement that “5⁄6 is 5 copies of 1⁄6” acquires an obvious visual 
meaning: the segment from 0 to 5⁄6 is 5 copies of the segment from 
0 to 1⁄6.

0 −16 5−6 1

▶ ▶ ▶ ▶▶

In third grade, students also learn about simple cases of equiv-
alent fractions: 2⁄5 is the same point as—i.e., is equal to— 
(3 × 2)/(3 × 5), or 6⁄15. This is because 2⁄5 is the second division point 
to the right of 0 when the unit segment from 0 to 1 is divided  
into 5 equal segments. When each of these 5 segments is divided 
into 3 equal segments, it creates a division of the unit segment into  
3 × 5 = 15 equal segments. It is then obvious that the point 2⁄5 is 
exactly the same point as 6⁄15, which is (3 × 2)/(3 × 5), as shown 
below.

0 −5 4− 13−2−

— 6 9

1

1

1

5 5 5

15 —15 —15 —153

In grade 4, the CCSMS call for students to learn about adding 
two fractions as joining two parts of the same whole. 
Think of the two fractions as segments, put them 
together end-to-end on the same number line, and the 
sum is by definition the length of the joined segment. 
For fractions with the same denominator, adding these 
fractions yields a fraction whose numerator is the sum 
of the respective numerators, as we can see clearly from 
an example. Let’s show that 2⁄3 + 5⁄3 = (2 + 5)/3. On the 
number line below, 1⁄3 is the red segment.

0 21−23 −53 −73

Thus, 2∕3 is 2 copies of the red segment and 5∕3 is 5 copies of the 
red segment, so “combining” 2∕3 and 5∕3 yields (2+5) copies of the 
red segment, which is 7∕3. Therefore, adding fractions is “combin-
ing things” in this case.†

In grade 4, students also go beyond the simple cases to learn 
about equivalent fractions in general. Then in the fifth grade of 
the CCSMS, students handle the sum of any two fractions. Of 
course, it is still obtained by joining parts: putting two segments 
together so that the sum is the total length. This they are ready for 
because, by use of equivalent fractions, any two fractions may be 
regarded as two fractions with the same denominator. For exam-
ple, 1∕8 and 5∕6 are equal to (6 × 1)/(6 × 8) and (8 × 5)/(8 × 6), which 
now have the same denominator, 48. So these fifth-graders can 
easily address our original question—How should students add 
1∕8 + 5∕6?—in a mathematically sound manner. With their strong 
foundation from the third and fourth grades of the CCSMS, they 
know that this addition problem is the same as asking how long 
the following combined segment is.

?

−18 −56

1  
+

  5  
= 

 (6 × 1)  + 
 (8 × 5)  

=
  [(6 × 1) + (8 × 5)]  

= 
 46So,   –       –        ——––        ——––         ——–——————                                         —     .

8        6       48           48                     48             48

Unfortunately, textbook developers 
have yet to accept that the Common 
Core State Mathematics Standards 
are radically different from their 
predecessors.

*For an extended discussion of how to teach fractions in grades 3–7 in accordance 
with the CCSMS, please see my guide “Teaching Fractions According to the Common 
Core Standards,” available at http://math.berkeley.edu/~wu/CCSS-Fractions.pdf.

†For an extended discussion of how to approach these two examples from the point of 
view of the number line, one may consult parts 2 and 3 of my new textbook for 
teachers, Understanding Numbers in Elementary School Mathematics, published by 
the American Mathematical Society. (See the box on pages 12–13.)
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This is the same answer as before because, by equivalent fractions, 
46∕48 = 23∕24. Therefore, students get to see that adding fractions is 
“combining things.” Incidentally, there has been no mention of 
the least common multiple of 8 and 6, and this is as it should be. 
(My pointing out that 46∕48 = 23∕24 should not be interpreted as 
affirming the common practice of insisting that every fraction be 
reduced to the simplest form. There is no mathematical justifica-
tion for this practice; I did it merely to show that we got the same 
answer either way.)

I hope this example begins to clarify the vast differences 
between TSM and the CCSMS. Adding fractions is a foun-
dational topic: TSM gives students (and teachers) a gim-
mick; the CCSMS require that students actually learn 
mathematics.

Example 2: Multiplying 
Negative Numbers
Why is (-2)(-3) = 2 × 3? This is quite possibly the most fre-
quently asked question in K–12 mathematics: why is nega-
tive times negative positive? The answer, according to 
TSM, can be given in terms of patterns. For the specific 
case of (-2)(-3), we observe that the values of 4(-3), 3(-3), 
2(-3), 1(-3), and 0(-3) are as follows:

4(-3) = (-3) + (-3) + (-3) + (-3) = -12
3(-3) = (-3) + (-3) + (-3) = -9
2(-3) = (-3) + (-3) = -6
1(-3) = -3
0(-3) = 0.

There is an unmistakable pattern: the answer on each line 
is obtained by adding 3 to the answer from the line above. 
Thus, starting with the last line, 0 = 3 + (-3), -3 = 3 + (-6),  
-6 = 3 + (-9), -9 = 3 + (-12), and of course the pattern per-
sists if we also take into account 5(-3), 6(-3), etc. But if we 
now continue the sequence of multiplications of 4(-3), 
3(-3), 2(-3), 1(-3), and 0(-3), then the next couple of items 
in line will be

(-1)(-3) = ?
(-2)(-3) = ?

Encouraged by the pattern we just observed, we are con-
fident that the number (-1)(-3) should be one that is 
obtained from the number 0(-3) (which is 0) by adding 3: 
(-1)(-3) = 3 + 0 = 3. Similarly, (-2)(-3) should be one obtained from 
(-1)(-3) by adding 3: (-2)(-3) = 3 + 3 = 2 × 3.

Is this a good explanation? No. There are two problems. First, 
if instead of dealing with the product of integers, we consider a 
product such as (-5∕11)(-4∕3), then a little thought would reveal that 
this reasoning by patterns breaks down completely. Second, we 
must convince ourselves that the pattern should persist all the way 
to (-1)(-3), (-2)(-3), (-3)(-3), etc. In greater detail, this pattern asks 
students to believe that

(-1)(-3) = 3 + 0(-3),
(-2)(-3) = 3 + (-1)(-3),
(-3)(-3) = 3 + (-2)(-3), etc.

Of these, the critical one is the first: (-1)(-3) = 3. If we know that, 
then, with or without a pattern, we will have the remaining equali-

ties for the following reason. The distributive law, which is a state-
ment about how multiplication behaves with respect to addition, 
says if x, y, and z are any three numbers, we always have [y + z] x 
= yx + zx. Thus, for example, [2 + (-1∕3)](-4) = 2(-4) + (-1∕3)(-4). The 
fact that all numbers positive or negative obey the distributive law 
is a fundamental assumption in mathematics. Now if y = z = (-1) 
and x = (-3), then we have [(-1) + (-1)](-3) = (-1)(-3) + (-1)(-3). 
Making use of this fact and assuming (-1)(-3) = 3, we now get:

(-2)(-3) = [(-1) + (-1)](-3) = (-1)(-3) + (-1)(-3) = 3 + 3 = 2 × 3.

For exactly the same reason, we would get (-3)(-3) = 3 × 3, (-4)(-3) 
= 4 × 3, etc., provided we assume (-1)(-3) = 3. But how do we know 
(-1)(-3) = 3? In TSM, there is no answer. This is the nature of TSM: 
it often half-satisfies students’ appetite for knowledge—but given 
the precise nature of mathematics, this is almost the same as no 
knowledge at all.

Let us now look at what the CCSMS say on this matter. In the 
broader context of understanding negative numbers, it is impor-
tant that students have a clear conception of what a negative 
number is. It should be a specific object rather than some inef-
fable philosophical idea. For this, the CCSMS go back to the num-
ber line just as in the case of fractions.* One standard in the 
CCSMS for grade 6 has this to say:

*This is a small example of the longitudinal coherence of mathematics: the fact that 
fractions and rational numbers are united by the number line.
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Recognize opposite signs of numbers as indicating locations 
on opposite sides of 0 on the number line; recognize that the 
opposite of the opposite of a number is the number itself, e.g., 
-(-3) = 3, and that 0 is its own opposite.

Negative numbers are points on the number line to the left of 0. 
More precisely, for each fraction that is a point to the right of 0, its 
negative is the point to the left of 0 that is equidistant from 0. We 
can think of a fraction such as 3.4 (which is 34∕10, by definition) and 
its negative -3.4 as mirror images of each other with respect to 0, 
as shown below.

0 1-1-3.4 3.4

Jumping ahead to multiplying negative numbers, the CCSMS 
for grade 7 say the following:

Understand that multiplication is extended from fractions to 
rational numbers by requiring that operations continue to 
satisfy the properties of operations, particularly the distribu-
tive property, leading to products such as (-1)(-1) = 1 and the 
rules for multiplying signed numbers. Interpret products of 
rational numbers by describing real-world contexts.

This standard needs amplification, which I will provide in the 
process of giving a correct explanation of (-2)(-3) = 2 × 3. This 
explanation will be valid also for the general case of (-m)(-n) = mn 
for any integers m and n. When m and n are fractions (which is 
what this standard calls for), a slightly more sophisticated expla-
nation will be necessary (and thus should be provided by any 
decent textbook), but we will settle for the simpler case here.

The key step in the correct explanation lies in the proof of  
(-1)(-1) = 1 (as asserted in the grade 7 standard). Pictorially, what 
this equality says is that multiplying (-1) by (-1) flips (-1) to its 
mirror image 1 on the right side of 0. A more expansive treatment 
of this topic in accordance with the CCSMS would show that, more 
generally, multiplying any number by (-1) flips it to its mirror 
image on the other side of 0.

Now, how to find out if (-1)(-1) is the number 1 or not? For 
students in grades 6 or 7, the most desirable way to do so is  
by performing a direct computation that starts with (-1)(-1) and 
ends with 1. However, since there is no known way of doing this, 
we’ll take an indirect approach by anticipating the right answer 
(which is 1, of course) and asking: is (-1)(-1) + (-1) equal to 0?  
If so, then we will see that (-1)(-1) is equal to 1 and we are done. 
The key difference between (-1)(-1) and the longer expression  

(-1)(-1) + (-1) is that we can actually do a computation on the 
latter! We appeal to the distributive law in the second equal sign 
below.

(-1)(-1) + (-1) = (-1)(-1) + 1 (-1) = [(-1) + 1] (-1) = 0 (-1) = 0

Notice that it is only when we get to [(-1)+1] (-1) that we can begin 
to “compute” in the usual sense of arithmetic: (-1) + 1 is equal to 
0, and 0(-1) is also 0. In any case, we have finally demonstrated—
using familiar arithmetic—that (-1)(-1) = 1.

Now we can prove (-2)(-3) = 2 × 3. We first show (-1)(-3) = 3. 
We have (-1)(-3) = (-1)[(-1) + (-1) + (-1)] which, by the distributive 
law again, is equal to (-1)(-1) + (-1)(-1) + (-1)(-1) = 1 + 1 + 1 = 3. 
Thus (-1)(-3) = 3. Having taken care of our earlier concern as 
to why (-1)(-3) is equal to 3, we can now easily complete  

our reasoning about (-2)(-3) = 2 × 3, namely: 
(-2)(-3) = [(-1) + (-1)](-3) = (-1)(-3) + (-1)(-3), by the 
distributive law (yet again!). And, by what we just 
proved, the latter is 3 + 3 = 2 × 3. So (-2)(-3) = 2 × 3 
after all.

If we reflect on the reasoning above, we see clearly 
that the critical step was the application of the dis-
tributive law; without that it would have been impos-
sible to conclude that (-1)(-1) + (-1) = 0, that  
(-1)(-3) = 3, or that (-2)(-3) = 2 × 3. This is exactly the 
main emphasis in the preceding standard from the 
CCSMS. The proof of (-m)(-n) = mn, for whole num-
bers m and n, is entirely similar. Thus, a teacher 

guided by the CCSMS, unlike a teacher guided by TSM, would 
provide a correct and complete mathematical explanation of why 
a negative times a negative equals a positive. There is no need to 
look for patterns that do not hold true and no excuse for providing 
a half-satisfactory explanation.

It takes no real knowledge of mathematics to see from these 
two examples that the leap from TSM to the mathematical 
demands of the CCSMS is a gigantic one. With more space, I 
could provide many more examples: most of the time, the 

distance between TSM and the CCSMS is vast. We cannot expect 
the nation’s teachers to implement the CCSMS on their own. So 
far, textbook developers are not rising to the challenge of the 
CCSMS. Our only hope, therefore, lies in providing professional 
development to help our teachers acquire the mathematical 
knowledge necessary to see the flaws in TSM.

“Start Selling What They Need”
For in-service teachers, professional development is hardly 
synonymous with learning content knowledge. Far too often, 
“professional development” is filled with games, fun new 
manipulatives, the latest pedagogical strategies, and classroom 
projects that supposedly make mathematics easy. The more 
serious kind of professional development, which some small 
percentage of teachers are lucky enough to participate in, 
addresses topics such as children’s mathematical thinking, 
appropriate use of technology, teacher-student communica-
tion, and refined teaching practices. While these are important 
issues for teaching, they are not sufficient for transitioning 
from TSM to the CCSMS. Right now, professional development 
that replaces TSM with correct, coherent, precise, and logical 

Textbook School Math often  
half-satisfies students’ appetite for 
knowledge—but given the precise 
nature of mathematics, this is almost 
the same as no knowledge at all.
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K–12 mathematics is urgently needed.
A natural reaction to the last point would be disbelief: don’t 

colleges and universities teach future teachers the mathematics 
they need for teaching? Some may, but the vast majority do not 
(if they did, teachers would be continuously complaining about 
the errors in their students’ textbooks, and our international rank-
ing on mathematics assessments would be much higher). 

In courses for future high school math teachers, colleges and 
universities usually teach university-level mathematics. The idea 
is that the “Intellectual Trickle-Down Theory” 
should work: learn advanced mathematics 
and you would automatically be knowledge-
able about school mathematics. But it doesn’t 
work, not in theory and not in practice. What 
colleges and universities should do is erase 
the damage done by TSM and revamp future 
high school teachers’ knowledge of the alge-
bra, geometry, trigonometry, etc., that they 
will be teaching. 

In courses for future elementary teachers, 
who have to master a whole range of subjects, colleges and uni-
versities often teach pedagogy-focused “math methods” that 
merely embellish TSM.* These courses are usually taught by 
mathematics education professors, not mathematicians (who 
avoid teaching such courses because they wrongly see elementary 
mathematics as trivial); so it may well be that in most of these 
math methods courses no one—not even the professor—is aware 
of the flaws in TSM.

Perhaps we can better expose the absurdity of the way we pre-
pare mathematics teachers if we consider the analogous situation 
of producing good high school French teachers: should we require 
them to learn Latin in college but not French? After all, Latin is 
the mother language of French and is linguistically more complex 
than French. Surely mastering a more complex language would 
enhance teachers’ understanding of the French they already know 
from their school days. Is teaching future French teachers Latin 
any different from teaching future geometry teachers university-

level mathematics? I don’t think it is. In the same way, if we want 
to produce good elementary French teachers, wouldn’t we ensure 
that they are fluent and literate in French before they begin 
courses on methods for teaching French? We would—and we 
should expect no less of our higher education institutions’ 
approach to preparing elementary math teachers.

The failure of institutions of higher learning to take seriously 
their obligation to properly prepare mathematics teachers is a 
main reason why TSM has become entrenched in K–12.† The fail-

The Fundamental Principles of Mathematics

I believe there are five interrelated, 
fundamental principles of mathematics. 
They are routinely violated in school 
textbooks and in the math education 
literature, so teachers have to be aware of 
them to teach well.

1. Every concept is precisely defined, and 
definitions furnish the basis for logical 
deductions. At the moment, the 
neglect of definitions in school 
mathematics has reached the point at 
which many teachers no longer know 
the difference between a definition 
and a theorem. The general percep-
tion among the hundreds of teachers I 
have worked with is that a definition is 
“one more thing to memorize.” Many 

bread-and-butter concepts of K–12 
mathematics are not correctly defined 
or, if defined, are not put to use as 
integral parts of reasoning. These 
include number, rational number (in 
middle school), decimal (as a fraction 
in upper elementary school), ordering 
of fractions, product of fractions, 
division of fractions, length-area-
volume (for different grade levels), 
slope of a line, half-plane of a line, 
equation, graph of an equation, 
inequality between functions, rational 
exponents of a positive number, 
polygon, congruence, similarity, 
parabola, inverse function, and 
polynomial.

2. Mathematical statements are precise. 
At any moment, it is clear what is 
known and what is not known. There 
are too many places in school math-
ematics in which textbooks and other 

education materials fudge the 
boundary between what is true and 
what is not. Often a heuristic argu-
ment is conflated with correct logical 
reasoning. For example, the identity 
√a√b = √ab for positive numbers a and 
b is often explained by assigning a few 
specific values to a and b and then 
checking for these values with a 
calculator. Such an approach is a poor 
substitute for mathematics because it 
leaves open the possibility that there 
are other values for a and b for which 
the identity is not true.

3. Every assertion can be backed by 
logical reasoning. Reasoning is the 
lifeblood of mathematics and the 
platform that launches problem 
solving. For example, the rules of 
place value are logical consequences 
of the way we choose to count. By 
choosing to use 10 symbols (i.e., 0 to 9), 

This sidebar is adapted with permission from “The 
Mis-Education of Mathematics Teachers” by Hung-Hsi 
Wu, which was published in the March 2011 issue of 
the Notices of the American Mathematical Society 
(www.ams.org). 

Right now, professional development 
that replaces Textbook School Math with 
correct, coherent, precise, and logical 
K–12 mathematics is urgently needed.

*Future teachers certainly do need to learn effective pedagogy, but they also must 
learn the content they will teach. This article is about building relevant and sound 
mathematics content knowledge into teacher preparation; it is not about taking 
pedagogical studies away from teacher preparation.

†This is not the only reason. The long-standing separation between educators and 
mathematicians is the other one.
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ure occurs on two fronts: content knowledge and pedagogy. My 
main concern is with content knowledge, as I believe that master-
ing the mathematics is the hardest part of becoming a good math 
teacher, but I appreciate that others are focused on pedagogy. For 
example, an article in the last issue of American Educator by 
Deborah Loewenberg Ball and Francesca M. Forzani addresses 
the inadequacy of teachers’ pedagogical preparation across all 
subjects.4 I encourage readers who are interested in improving 
mathematics pedagogy to read their article. However, because 
Ball and Forzani are talking about teacher preparation in general, 
not just in mathematics, I would like to call attention to the fol-
lowing passage,5 which may be misinterpreted in the context of 
mathematics teachers:

“High-leverage content” comprises those texts, topics, ideas, 
and skills in each school subject area that are essential for a 
beginning teacher to know well. High-leverage content is 
foundational to the ideas and skills of the K–12 curricula in 
this country, is taught in some form or another across most 
published textbooks and curricula, and appears frequently. 

In addition, high-leverage content is fundamental to stu-
dents’ learning and often causes difficulty if not taught 
well. It also is often known only superficially by prospec-
tive teachers, or is entirely new to them.

To me, the key to correctly applying this to mathe-
matics education is to focus on their statement that 

“High-leverage content … is taught in some form 
or another across most published textbooks.” 

Having worked with Ball, I 
believe she is well 

aware of the flaws in students’ math textbooks. TSM does touch 
on all the important mathematics in some form or another, but 
almost never in a correct form. So while I would agree that high-
leverage topics can be found in today’s most widely used math 
textbooks, I would not agree that high-leverage content can be 
found in them.

That, of course, brings me back to my main concern. Because 
of the teacher preparation programs’ failure to teach content 
knowledge relevant to K–12 classrooms, the vast majority of pre-
service teachers do not acquire a correct understanding of K–12 
mathematics while in college. Because the flawed TSM they 
learned as K–12 students is not exposed, much less corrected, 
they unwittingly inflict TSM on their own students when they 
become teachers. So it comes to pass that TSM is recycled in 
K–12 from generation to generation. Today, this vicious cycle is 
so well ingrained that many current and future mathematics 
educators also are victimized by TSM, and their vision of K–12 
mathematics is impaired. They have been led to equate TSM 
with “mathematics,” so their educational commentaries on the 
school mathematics curriculum, by their implicit or explicit 
reference to TSM, become an unwitting affirmation of TSM. And 
so TSM lives on.

As a mathematician surveying this catastrophic educa-
tion mess, I have to admit that, when all is said and 
done, the mathematics community has to take the bulk 
of the blame. We think school mathematics is too 

trivial,6 and we think the politics of education is a bottomless pit 
not worthy of our attention. So we take the easy way out by ignor-
ing all the goings-on in the schools and simply declare that if we 
teach high school teachers good mathematics, the rest is up to 
them. In other words, we hide behind the Intellectual Trickle-

we are forced to use 
no more than one 

position (place) to be 
able to count to large 

numbers.‡ Given the too 
frequent absence of reasoning 

in school mathematics, how can we 
ask students to solve problems if 
teachers have not been prepared to 
engage students in logical reasoning 
on a consistent basis?

4. Mathematics is coherent; it is a 
tapestry in which all the concepts and 
skills are logically interwoven to form 
a single piece. The professional 
development of math teachers 

usually emphasizes either 
procedures (in days of yore) 

or intuition (in modern 
times), but not the coherent 

structure of mathematics. This 
may be the one aspect of mathemat-
ics that most teachers (and, dare I 
say, also math education professors) 
find most elusive. For instance, the 
lack of awareness of the coherence 
of the number systems in K–12 
(whole numbers, integers, fractions, 
rational numbers, real numbers, and 
complex numbers) may account for 
teaching fractions as “different 
from” whole numbers such that the 
learning of fractions becomes almost 
divorced from the learning of whole 
numbers. Likewise, the resistance 
that some math educators (and 
therefore teachers) have to explicitly 
teaching children the standard 
algorithms may arise from not 
knowing the coherent structure that 
underlies these algorithms: the 
essence of all four standard algo-

rithms is the reduction of any whole 
number computation to the compu-
tation of single-digit numbers.

5. Mathematics is goal oriented, and 
every concept or skill has a purpose. 
Teachers who recognize the purpose-
fulness of mathematics gain an extra 
tool to make their lessons more 
compelling. For example, when 
students see the technique of complet-
ing the square merely as a trick to get 
the quadratic formula, rather than as 
the central idea underlying the study 
of quadratic functions, their under-
standing of the technique is superfi-
cial. Mathematics is a collection of 
interconnecting chains in which each 
concept or skill appears as a link in a 
chain, so that each concept or skill 
serves the purpose of supporting 
another one down the line. Students 
should get to see for themselves that 
the mathematics curriculum moves 
forward with a purpose.

–H.W.

‡For a thorough explanation of place value, please see 
“What’s Sophisticated about Elementary Mathemat-
ics?,” which I wrote for the Fall 2009 issue of 
American Educator, available at www.aft.org/pdfs/
americaneducator/fall2009/wu.pdf.

www.aft.org/pdfs/americaneducator/fall2009/wu.pdf
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Down Theory, even though we are daily confronted with evidence 
that it is not working.

Of course, some mathematicians have tried to make a contri-
bution to school mathematics. But most of them have not devoted 
enough time to investigating the problem. They tend to be 
unaware of the sorry state of TSM and end up writing books that 
encourage teachers to build on their knowledge of TSM to solve 
problems or learn new mathematics.* This is akin to helping a 
starving person by buying him new clothes to make him look bet-
ter without trying to address the malnutrition problem. With the 
opportunity provided by the CCSMS hovering over us, it is time 
that we mathematicians make amends.

In March of 2008, I was passing through London’s Heathrow 
Airport and happened to catch sight of an ad by IBM:

Stop selling what you have.
Start selling what they need.

If we let “they” be our math teachers and math education profes-
sors, then this would be a pointed directive on what mathemati-
cians need to do for school mathematics education:

Get to know what they need, and teach it.

The advent of the CCSMS sends out the signal, for the first time 
from within the education community, that TSM has no place in 
the school curriculum. TSM is incompatible with the CCSMS, and 
now colleges and universities are duty-bound to provide future 
mathematics teachers with a replacement of TSM. Would that those 

A University-Level Look at Adding Fractions and  
Multiplying Negative Numbers
In the main article, I argue that university-
level mathematics courses tend to provide 
content that is mathematically sound but 
not relevant to the K–12 classroom. It may 
not be apparent that devising content 
knowledge that is both relevant and 
sound is a severe challenge, so let us 
consider Examples 1 and 2 (from the 
beginning of the main article) again to 
see how a typical university-level math-
ematics course would handle both 
problems.

What does the abstract mathematics 
of fractions have to say about adding 1⁄8 
to 5⁄6? First of all, a fraction m⁄n (for whole 
numbers m and n, n ≠ 0) is just a symbol 
consisting of an ordered pair of whole 
numbers with m preceding n. It is just a 
symbol, with no mention of “parts of a 
whole” or “division.” Two such ordered 
pairs m⁄n and k⁄l are considered to be equal 
if ml = nk. (In other words, the cross-
multiplication algorithm is “declared” to 
be true.) In this context, how to add two 
such symbols becomes a matter of 
definition: we have to fashion a defini-
tion that will be consistent not only with 
the above meaning of equality but also 
with associative and commutative laws  
of addition. It was found that the 
definition of

m 
+

 k 
=

  ml + nk
––     ––      ————
n     l        nl

is satisfactory. So addition now becomes a 
concept created in a context of formal 
abstract mathematics. Then, of course, 

1  
+

 5 
=

 (6 × 1) + (8 × 5) 
=

 46
 – –        – –        ————————              –––      
8      6              48                 48

as before. As to the problem of why  
(-2)(-3) = 2 × 3, the mathematical 
approach is to ignore integers but to 
prove once and for all that (-x)(-y) = xy  
for all numbers x and y. Here is the proof:

We first prove that (-x)z = -(xz) for any 
numbers x and z. Observe that if a 
number A satisfies w + A = 0, then  
A = -w. Now if A = (-x)z, the distribu-
tive law implies xz + A = xz + [(-x)z] = 
(x + (-x))z = 0 ∙ z = 0. So indeed (-x)z = 
-(xz). If we let z = -y for a given y, this 
implies (-x)(-y) = -(x(-y)).

Now let B = (-x)(-y). To prove B = xy, it 
suffices to prove xy − B = 0. This is so 
because xy − B = xy – [-(x(-y))] = xy + 
x(-y) = x[y + (-y)] = x ∙ 0 = 0, as desired.

Neither of the above solutions would be 
usable in school classrooms. 
Teaching this kind of 
mathematics to teachers may 
serve some purpose, but not 
the purpose of helping them 
to teach their lessons. Take 
the mathematical proof of 
(-x)(-y) = xy for all numbers  
x and y, for example. It is not 
suitable for school use, either 
by teachers or students, 
because students in middle 
school are still fully 
immersed in arithmetic; their 
natural habit is to find out 
what a number is by direct 
computations. This proof of 
(-x)(-y) = xy is all about 
abstract, indirect reasoning. 
At their stage of mathemati-
cal development, middle 

school students are not yet used to 
thinking in such abstract generality. Such 
a proof, therefore, simply fails to make 
contact with their mathematical sensibili-
ties. For this reason, the approach 
described in the main article to first prove 
it for (-2)(-3), and then (-m)(-n) for whole 
numbers m and n, is nothing more than 
an attempt to narrow the gap between 
students’ background in arithmetic and 
the abstraction inherent in the reasoning. 
It changes the discourse about arbitrary 
fractions to whole numbers—a subject 
students are comfortable with—and it 
makes use of the familiar skill of counting 
as part of the reasoning, e.g., -3 = (-1) + 
(-1) + (-1). Thus the abstraction has been 
modified for students’ consumption.

–H.W.

*Unfortunately, this statement appears to hold true for almost all education writings in 
which mathematicians are involved.
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institutions were aware of their duties! Teachers of all levels now 
must learn to teach mathematics, not just with analogies and meta-
phors, and not just with incomprehensible pseudo-explanations 
and decrees, but with precision, reasoning, and coherence.

Mathematical Engineering
It will not be enough for institutions of higher learning to teach 
future teachers rigorous advanced mathematics, because the 
topics in school mathematics are not part of advanced mathe-
matics. Nor will it suffice to pass off pedagogy-laden courses as 
mathematics courses, because the mathematical difficulties that 
lead to nonlearning cannot be cured with pedagogical tech-
niques. That said, the pressing need now is to provide all future 
mathematics teachers with content knowledge that satisfies both 
of the following requirements:

A. It is relevant to teaching—i.e., does not stray far from the mate-
rial they teach in school.

B. It is consistent with the following five fundamental principles 
of mathematics: precise definitions are the basis for logical 
deductions; precise statements clarify what is known and what 
is not known; every assertion can be backed by logical reason-
ing; all the concepts and skills are woven together like a tapes-
try; and each concept and skill has a purpose. (I briefly explain 
each of these in the box on pages 8–9.)

Currently, TSM satisfies requirement A, at least in the sense 
that it attempts to “cover” all of the mathematics needed in K–12 
(however, it is also riddled with unnecessary topics—but that is 
another article). But TSM does not satisfy requirement B at all. 
University-level mathematics satisfies B, but not A. (Those who 
are not convinced should read the box on page 10.) What we are 
witnessing, therefore, is two extremes in the presentation of math-
ematics, each one satisfying one of the two conditions but not the 
other.

The middle ground—which must be both accessible to chil-
dren and mathematically correct—is a modified or customized 
version of university-level mathematics. Examples 1 and 2 above 
provide illustrations of such customization.

This brings us to a clearer conception of what K–12 mathemat-
ics education is all about: mathematical engineering, in the sense 
that it is a customization of abstract, university-level mathematics 
for the consumption of school students. Let us put this in context. 
Engineering is the discipline of customizing abstract scientific 
principles into processes and products that safely realize a human 

objective or function. So, chemical engineering begins with chem-
istry and results in Plexiglas tanks in aquariums, the gas you pump 
into your car, shampoo, Lysol, etc. Electrical engineering trans-
forms the abstract theory of electromagnetism into computers, 
iPods, lights in your hall, hybrid motors, etc. And in the same vein, 
mathematical engineering takes abstract, university-level math-
ematics and customizes it into school mathematics (distinct from 
TSM) that can be correctly taught, and learned, in K–12 
classrooms.

My hope is that the CCSMS will usher in mathematical engi-
neering, drive out TSM, and replace TSM with school mathemat-
ics proper.7 But if our mathematical engineering work is limited 
to standards and large-scale assessments (which, sadly, seems to 
be where we are currently headed), then nothing will be accom-
plished. Proper school mathematics textbooks for teachers and 

students, model lesson plans, diagnostic assessments, 
and professional development are absolutely neces-
sary. These things are often discussed as instructional 
“supports,” implying that only weak teachers would 
need them. That is absurd. Is it only the weak chemists 
who need proper lab equipment or only the weak bas-
ketball players who work with coaches?

To do all the necessary mathematical engineering 
work well, mathematicians, mathematics education 
professors, and mathematics teachers must work 
together. These groups’ history of working indepen-
dently has given us inadequate TSM for students, 
pedagogy-focused math-light courses for future ele-
mentary teachers, and irrelevant university-level math 

courses for future high school math teachers. If these groups came 
together, they would finally have the knowledge of mathematics, 
children, pedagogy, and classroom realities necessary to replace 
TSM with proper school mathematics, and to create rigorous and 
relevant math courses for future (and current) teachers. (The 
federal agencies that have followed the development of the 
CCSMS should take note of this need and provide financial incen-
tives for the reconciliation.)

There are two major impediments to this work: a shortage of 
willing mathematicians, and a shortage of teachers and math-
ematics education professors who realize that TSM is inade-
quate. As a mathematician who has worked with K–12 teachers 
for more than a decade, I believe the latter shortage will be much 
easier to address than the former. Most of the hundreds of teach-
ers I have worked with are eager to improve, and they are 
relieved to discover that their own difficulties with mathematics 
are a result of the TSM they have been taught. In addition, once 
we have made progress in our mathematical engineering, 
teacher preparation can be completely overhauled, and the 
vicious cycle that perpetuates TSM will be broken. But first, we 
must address the shortage of willing mathematicians. I have a 
radical proposal: professional mathematics organizations, espe-
cially the American Mathematical Society, should sponsor train-
ing for a new corps of competent mathematicians to get to know 
the school mathematics curriculum and then dedicate them-
selves to mathematical engineering. Like chemical and electrical 
engineering, mathematical engineering ought to become an 
established interdisciplinary discipline.

Assuming the work of mathematical engineering gets going, 

Preparing to teach proper school 
mathematics is not about learning a 
craft but, rather, a discipline that is 
cognitively complex and hierarchical. 
Each topic, no matter how basic, is 
essential to some future topic.
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we will still face a few additional obstacles. First, district leader-
ship will have to comprehend that teaching this new proper 
school mathematics to in-service teachers requires a long-term 
commitment. Learning mathematics, and unlearning TSM, will 
take effort and time. Two or three half-day sessions each semester 
will not be sufficient. In mathematics, the most difficult part of a 
teacher’s professional development is the acquisition of solid 
content knowledge. Preparing to teach proper school mathemat-
ics is not about learning a craft; rather, it is about learning a dis-
cipline that is cognitively complex and very hierarchical. Each 
topic, no matter how basic, is essential to some future topic. For 
example, understanding place value is essential to understanding 
multidigit addition, and understanding multiplication of fractions 
is essential to understanding algebra, etc.

Second, although I would like nothing more than for all of the 
nation’s elementary-grades teachers to be immersed in the inten-
sive school mathematics education that they should have received 

Knowing that most K–12 teachers do not 
receive adequate professional development 
(either pre-service or in-service) on the 
mathematics content that they must teach, 
Hung-Hsi Wu has spent more than a decade 
conducting intensive, three-week summer 
institutes for teachers. Now, he has taken 
what he has learned from his students (i.e., 
hundreds of teachers) and written a math-
ematics textbook for teachers in grades K–6. 
It’s not an instructional guide or a suggested 
curriculum or a set of model lesson plans; it’s 
a mathematics textbook. Although it requires, 
as Wu writes, “serious effort,” it delivers the 
mathematical knowledge that elementary-
grades teachers need—starting with place 
value (literally, “How to Count”) and ending 
with decimal expansions of fractions. To 
provide an overview of the textbook, and of 
the volumes to come for middle and high 
school teachers, the following is an excerpt 
from the preface.

–EDITORS

How does this textbook differ from 
textbooks written for students in K–6? 
The most obvious difference is that, 
because adults have a longer attention 
span and a higher level of sophistication, 
the exposition of this book is more 
concise; it also offers coherent logical 
arguments instead of sound bites. 
Because the present consensus is that 
math teachers should know the math-
ematics beyond the level they are 
assigned to teach,* this book also 
discusses topics that may be more 
appropriate for grades 7 and 8. Because 

teachers also have to answer questions 
from students, some of which can be 
quite profound, their knowledge of what 
they teach must go beyond the minimal 
level. Ideally, they should know math-
ematics in the sense that mathematicians 
use the word “know”: knowing a concept 
means knowing its precise definition, its 
intuitive content, why it is needed, and in 
what contexts it plays a role, and knowing 
a skill means knowing precisely what it 

does, when it is appropriate to apply it, 
how to prove that it is correct, the 
motivation for its creation, and, of course, 
the ability to use it correctly in diverse 
situations. For this reason, this book tries 
to provide such needed information so 
that teachers can carry out their duties in 
the classroom. 

The most noticeable difference 
between this book and student texts is, 
however, its comprehensive and system-
atic mathematical development of the 
numbers that are the bread and butter of 
the K–12 curriculum: whole numbers, 
fractions, and rational numbers. Such a 

Understanding Numbers in Elementary School Mathematics
A New Textbook for Teachers

in college, two things work against that: the fact that there are 
more than 1.5 million elementary teachers, and the fact that they 
are required to teach all subjects. Expecting any one person to 
expertly teach reading, mathematics, and all other subjects is just 
wishful thinking masquerading as national policy. A more sen-
sible approach would be to have mathematics teachers in elemen-
tary school.8 (To read more about this idea, please see “What’s 
Sophisticated about Elementary Mathematics? Plenty—That’s 
Why Elementary Schools Need Math Teachers,” which I wrote for 
the Fall 2009 issue of American Educator, available at www.aft.
org/pdfs/americaneducator/fall2009/wu.pdf.)

A third potential obstacle is the assessment that comes with 
the CCSMS. State officials should be vigilant in safeguarding their 
students from being overtested. They must remember that while 
some standardized assessment is necessary and healthy, several 
assessments a year would be counterproductive to learning. 
Another concern is about the mathematical quality of test items. 

*See Recommendation 19 on page xxi in Foundations 
for Success: The Final Report of the National 
Mathematics Advisory Panel, www2.ed.gov/about/
bdscomm/list/mathpanel/report/final-report.pdf.

www2.ed.gov/about/bdscomm/list/mathpanel/report/final-report.pdf
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development acquires significance in light 
of the recent emphasis on mathematical 
coherence in educational discussions. 
Coherence in mathematics is not some-
thing ineffable like Mona Lisa’s smile. It is 
a quality integral to mathematics with 
concrete manifestations affecting every 
facet of mathematics. If we want a 
coherent curriculum and a coherent 

progression of mathematics learning, we 
must have at least one default model of a 
logical, coherent presentation of school 
mathematics that respects students’ 

learning trajectory. It is unfortunately the 
case that, for a long time, such a presen-
tation has not been readily available. The 
mathematics community has been derelict 
in meeting this particular social 
obligation.

This book does not call attention to 
coherence per se, but tries instead to 
demonstrate coherence by example. Its 

systematic mathematical development 
makes it possible to point out the careful 
logical sequencing of the concepts and 
the multiple interconnections, large and 
small, among the concepts and skills.† 
Thus, it points out the fact that the usual 

algorithm for converting a 
fraction to a decimal by long 
division, if done correctly, is in 
fact a consequence of the 
product formula for fractions, 

m⁄n × k⁄l = mk⁄nl. It also points out the 
overwhelming importance of the theorem 
on equivalent fractions (i.e., m⁄n = cm⁄cn) for 
the understanding of every aspect of 
fractions. On a larger scale, one sees in 
this systematic development the continu-
ity in the evolution of the concepts of 
addition, subtraction, multiplication, and 
division from whole numbers to fractions, 
to rational numbers, and finally—in the 
context of school mathematics—to real 
numbers. Although each arithmetic 
operation may look superficially different 
in different contexts, this book explains 
why it is fundamentally the same concept 
throughout. Thus, with a systematic 
development in place, one can step back 
to take a global view of the entire subject 
of numbers and gain some perspective on 
how the various pieces fit together to 
form a whole fabric. In short, such a 
development is what gives substance to 
any discussion of coherence.

This book is one mathematician’s 
attempt at a systematic presentation of 
the mathematics of K–6. It is the product 
of more than 10 years of experimentation 
in my effort to teach mathematics to 
elementary and middle school teachers. 
The starting point was the workshop on 
fractions that I conducted in March of 
1998. Subsequent volumes written for 
middle school and high school teachers 
will round out the curriculum of the 
remaining grades. My fervent hope is that 
others will carry this effort further so that 
we can achieve an overhaul of the 
mathematical education of teachers as we 
know it today. Our teachers deserve 
better, and our children deserve no less.

–H.W.

Understanding Numbers  
in Elementary School 
Mathematics, by Hung-Hsi 
Wu, is published by the 
American Mathematical 
Society (AMS). While the 
book was originally listed 
for $79, the AMS has it on 
sale for $47.40 through 
the end of 2011. To 
order, go to www.ams.
org/bookstore-getitem/
item=MBK-79.
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Understanding Numbers in Elementary School Mathematics

This is a textbook for pre-service elementary school teachers and for 

current teachers who are taking professional development courses. By 

emphasizing the precision of mathematics, the exposition achieves a 

logical and coherent account of school mathematics at the appropriate 

level for the readership. Wu provides a comprehensive treatment of all 

the standard topics about numbers in the school mathematics curric-

ulum: whole numbers, fractions, and rational numbers. Assuming no 

previous knowledge of mathematics, the presentation develops the 

basic facts about numbers from the beginning and thoroughly covers 

the subject matter for grades K through 7.Every single assertion is established in the context of elementary 

school mathematics in a manner that is completely consistent with 

the basic requirements of mathematics. While it is a textbook for pre-

service elementary teachers, it is also a reference book that school 

teachers can refer to for explanations of well-known but hitherto 

unexplained facts. For example, the sometimes-puzzling concepts of 

percent, ratio, and rate are each given a treatment that is down to earth 

and devoid of mysticism. The fact that a negative times a negative is a 

positive is explained in a leisurely and comprehensible fashion.

mbk-79-wu3-cov.indd   1
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If we want a coherent curriculum, we 
must have at least one default model of a 
logical, coherent presentation of school 
mathematics that respects students’ 
learning trajectory.

At the moment, students’ need of a mathematically valid assess-
ment is undercut by the presence of flawed and mathematically 
marginal items in standardized tests, including those from NAEP.9 
To minimize such errors in the future, we need assurance from 
both of the assessment consortia that they are committed to get-
ting substantive and continuing input from competent 
mathematicians. 

Our nation has been known to overcome greater obsta-
cles than these, provided the cause is worthy. Because 
failure in math education has far-reaching conse-
quences,10 the worthiness of successfully implement-

ing the CCSMS is clear. Furthermore, the CCSMS are likely our 
last hope of breaking the vicious cycle of TSM for a long time to 
come. Can we all contribute our share to make sure that the 
CCSMS will stay the course?

Our children are waiting for an affirmative answer. ☐
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†One should not infer from this statement 
that the systematic development 
presented in this book is the only one 
possible. This book follows the most 
common school model of going from 
whole numbers to fractions and then to 
rational numbers, but it would be equally 
valid, for example, to go from whole 
numbers to integers and then to rational 
numbers.
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By James E. Rosenbaum and  
Kelly Iwanaga Becker 

In her senior year of high school, the low-income student with 
the C-minus average—the one who almost dropped out—is 
not only looking forward to graduation, but plans to attend 
college. Her college counselor, her teachers, her parents, and 

her peers have all told her that a college degree will land her a 
good-paying job. 

No one has told her that she must pass a college placement test 
before she can take college classes. No one has told her that if she 
fails, she must pay for remedial courses for which she will receive 

no credit. No one has told her that she probably lacks the aca-
demic preparation to do well in remedial courses, much less col-
lege courses. No one has told her that most students like her never 
earn a college degree. 

What if, instead of hoping poorly prepared students will catch 
up in college, we supported them in taking rigorous courses—
even college-level courses—before they graduate from high 
school? What if, instead of lamenting the fact that many students 
struggle in transitioning from high school to college, our high 
school and college educators worked together to create a clear 
path from high school graduation to college graduation? What if:

1. Instead of relying on student choice, those educators 
showed students what content and skills they need for col-
lege and provided a package-deal curriculum leading to 
mastery of that content and those skills?

2. Instead of assuming students are motivated, those educa-
tors fostered motivation by offering incentives and bolster-
ing students’ confidence? 

The Early College Challenge
Navigating Disadvantaged Students’ Transition to College

James E. Rosenbaum is a professor of education and social policy at North-
western University, a sociology faculty fellow with the university’s Institute 
for Policy Research, the principal investigator for several major studies of 
how to improve outcomes for urban youth, and the author of several books 
and dozens of academic papers. Kelly Iwanaga Becker is a graduate student 
in Northwestern University’s Department of Sociology and a graduate 
research assistant with the university’s Institute for Policy Research.IL
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3. Instead of student-initiated guidance, those educators kept 
students on track by providing frequent mandatory guid-
ance and closely monitoring students’ progress?

4. Instead of a student-initiated college search, those educa-
tors managed the transition from high school to college?

5. Instead of assuming study skills, those educators explicitly 
taught study skills?

More—possibly millions more—of our students would beat the 
odds. 

Successful early college high schools (ECHSs), which are 
formed through partnerships between high schools and colleges 
(usually community colleges), do all these things. Think of it as 
preparation through acceleration. ECHSs enroll disad-
vantaged students who have not excelled with ordi-
nary grade-level academic content and have 
them take college courses while still in high 
school. It is not easy—and it does not always 
work. But successful ECHSs support their 
students in the five ways listed above, and 
their results are impressive. 

While studies of these schools’ long-term 
outcomes don’t meet “gold standard” criteria 
for research methods,* they are encouraging. For 
the class of 2008, one study of 22 ECHSs found a 
four-year high school graduation rate of 92 percent,1 
which is high compared with the national rate for all high 
schools of about 70 percent2 (and very high compared with the 
rates of 40 to 60 percent that are typical of high schools with lots 
of at-risk students). A recent study of 64 ECHSs that had been 
open for at least four years found that, of the 3,000 students who 
graduated in 2009, 44 percent earned at least one year of transfer-
able college credit, while 25 percent earned two years of college 
credit or an associate’s degree.3 Immediately after high school 
graduation, 86 percent enrolled in postsecondary education. 
ECHS advocates note that “compared with national averages, a 
higher percentage of ECHS students are students of color and 
from low-income families—which makes these college-going 
rates even more striking.”4 Finally, in the one experimental study 
we could find, early results show that freshmen in ECHSs were 
more likely to be on track to attend college, had better attendance, 
and reported that they were more engaged in school than students 
in the control group.5

The fact that some ECHSs have produced strong results, while 
many traditional high schools struggle to help at-risk students 
achieve grade-level standards (much less college-level stan-
dards), is impressive. What’s more remarkable is that ECHSs 
mostly work with community colleges, institutions where many 
regular college-age and adult students don’t succeed; less than 
half of students entering community colleges earn any degree.6

Wanting to know how successful ECHSs worked with stu-
dents who usually flounder, we culled the ECHS research for 
any indications of key elements. We also compared procedures 

in exemplary ECHSs with those in exemplary two-year colleges 
(which enroll many at-risk high school graduates), including 
some private occupational colleges that have focused on sup-
porting disadvantaged youth.† We tried to understand what 
ECHS procedures might explain their unexpected successes 
and what those procedures suggest about problems with the 
regular high school-to-college transition. We have already 
outlined the five ways that successful ECHSs resemble exem-
plary two-year colleges and differ from typical high schools. 
Before discussing them in detail, it is worth emphasizing that 
these lessons learned do not translate into a silver bullet. While 
the ECHS model has consistently attracted significant media 

attention, we wish to move beyond the hype that sometimes 
surrounds these schools. Like other education reforms, ECHSs 
have often been presented as a sure-fire way to boost student 
achievement. After all, these schools seem to offer a simple 
solution: just incorporate college courses into high school. 
However, by taking a close look at each of the five features of 
successful ECHSs, we will show how the reality of these schools 
is much more complex.

1. Instead of relying on student choice,  
ECHSs show students what content and skills 
they need for college and provide a package-
deal curriculum that leads to mastery of that 
content and those skills. 
Most high schools in the United States offer abundant options and 
only minimal requirements. Students may choose easy courses, 
unaware of the disadvantages, because no one informs them that 
harder courses pay off in college preparation. As a result, far too 
many students’ high school coursework is poorly coordinated 
with college standards. In contrast, Japan and Finland, which 
produce some of the highest-achieving students in the world, 
have well-integrated curricula based on consistent standards 
across schools, and between high schools and university entrance 

Standards alone are much too 
vague. Students need specific 
information about college 
requirements and how to 

reach them.

*In brief, the “gold standard” for research methods requires random sample selection, 
random assignment to treatment and control groups, pretesting to ensure initial group 
equivalence, posttesting to look for treatment effects, and minimal attrition between 
pre- and posttesting. For a more detailed discussion, see the explanation of 
randomized controlled trials in Identifying and Implementing Educational Practices 
Supported by Rigorous Evidence: A User Friendly Guide, available at www2.ed.gov/
rschstat/research/pubs/rigorousevid/rigorousevid.pdf.

†There are two main approaches to inferring the essential elements of a program. One 
is to rely on participants’ and/or researchers’ impressions of what elements have an 
impact. Participants can report interactions that solve problems as they arise, while 
researchers can observe several sites or classrooms implementing a program to 
tabulate success and failure rates associated with different procedures, and perhaps 
contrast them with settings that lack similar procedures. The other approach is to 
examine research on related programs and discover what kinds of problems arise and 
how they are addressed. If different programs successfully use procedures with similar 
elements, they may help us see underlying processes explaining their effectiveness. 
The fact that these are different programs provides some perspective on the general 
features that are effective. For this paper, we have used both approaches.

www2.ed.gov/rschstat/research/pubs/rigorousevid/rigorousevid.pdf


exams. In the United States, school reform movements often point 
to the creation of “high standards” or “college-ready standards” 
as important components in improving student achievement and 
degree completion. But these many disjointed reform movements 
are not coordinated, and they have not led to coordination 
between high schools and colleges.

While recognizing the importance of setting high standards, 
we find the strategy to be nothing more than a first step. Standards 
alone are much too vague. Students need specific information 
about college requirements and how to reach them. The research 
and reports on ECHSs indicate that they use three specific proce-
dures: having students take college placement exams early in high 
school, developing clear curricular pathways aligned with college-
level coursework, and providing teacher professional develop-
ment for implementing high standards. We will address 
each of these points.

a. College placement exams early in high school

Many ECHSs create consistent, visible standards by giv-
ing students college placement exams early in high 
school and focusing the high school curriculum on 
continual improvement on these tests. In some ECHSs, 
such as the Dayton Early College Academy in Ohio, 
students take a college placement exam in ninth grade, 
and many other ECHSs require it during tenth or elev-
enth grade. 

This is in stark contrast to the typical student experience. 
For many entering college students, the placement exam is a 
surprise. Research shows that many community college stu-
dents do not know a placement test will be required, and even 
among those who know, some don’t know how they should 
prepare or what is at stake.7 Furthermore, other research shows 
that, after receiving their placement test scores, first-year col-
lege students often are surprised to find out that they are 
unprepared for college coursework.8 Unfortunately, many 
students only understand these exams after it is too late to 
prepare. Indeed, states contribute to this confusion. Many states 
require high school exit exams, but set pass levels so low that they 
mislead students. Many students are surprised when, 
three months after passing the state exam for 
“high school competency,” they fail a test for 
“college readiness.”9

Nationally, over 60 percent of enter-
ing community college students must 
enroll in remedial coursework, and 
in some urban areas, the rates 
exceed 90 percent.10 Because 
remedial placements create 
unexpected increases in college 
costs (both in time and money), 
college completion rates are 
much lower for students taking 
several remedial courses.11

Many ECHSs avoid place-
ment test surprises by testing 
students early. Because exams 
are given prior to senior year, 
students have opportunities to 

understand the test, their own skill level, and what they need to do 
to pass. Furthermore, while low placement test scores indicate a 
“failure” when the test is given at the beginning of college, low 
scores among high school students are not stigmatized because 
high school students are not expected to have attained college-level 
standards. The placement test indicates what skills students need 
to master in the near future. Other reformers have proposed using 
early testing in this way so students are prepared before they get to 
college.12 However, those reformers have usually focused on testing 
students at the end of eleventh grade or even later, and they use the 
test to add isolated lessons, not to shape the high school curricu-
lum. Successful ECHSs use the placement test to make the college 
standards visible from the start, thereby posing clear, consistent 
goals throughout high school.

b. Clear curricular pathways aligned with  
college-level coursework

Pathways to College Access and Success,13 a report published by 
the U.S. Department of Education, contends that “the primary 
component of an ideal curriculum would be the presence of a 
clear curricular pathway encompassing high school and devel-
opmental course work, aligned with the demands of college 
course work, and culminating in student enrollment in a college 
course.” It argues that best practices stress that curriculum be 
transparent so that students understand what they need to do. 

The most effective ECHSs create a clear set of courses that lead 
to a college-level curriculum. They help students understand from 

the beginning of high school where they are in the course 
sequence and what they need to do next. A City Uni-

versity of New York (CUNY) administrator who 
works with a partner ECHS states, “Our students 

are actually planning for college-level course-
work from their first day in the [high] 

school.… And their teachers plan back-
wards from college, to make sure they’ll 

know what they need to be successful 
in college-level classes.”14 ECHS coun-
selors explain the curriculum and at 
what point students can enroll in 
college courses. Thus, students are 
aware that they are being assessed 
on college standards so that they can 
complete college-level coursework 
while in high school. Overall, ECHSs 

provide clear routes so that students 
better understand the path to college-

level curriculum.

Many students are surprised when, three 
months after passing the state exam for 
“high school competency,” they fail a test 
for “college readiness.”
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c. Teacher professional development for  
implementing standards

Previous research with college students has shown that when 
students struggle in college-level classes, it is usually because they 
are not used to the accelerated pace of the curriculum and are not 
prepared for the writing and critical thinking necessary to succeed 
at that level.15 In particular, there is a large disconnect between 
the minimal writing instruction in high school and the lengthy 
writing requirements in college.16 For example, the National Com-
mission on Writing in America’s Schools and Colleges17 found that 
about 75 percent of high school students never received a writing 
assignment in social science or history, whereas those courses in 
college require large amounts of writing.18 To address this prob-
lem, courses need to be better aligned through collaboration 
between high school and college faculty.19 Because more than half 

of ECHSs are located on college campuses, their proximity facili-
tates partnerships between faculties. Holding students to “high 
standards” can be abstract, but teachers in ECHSs and college 
faculty work together to clarify what content and skills students 
need for college-level work.

The proximity of ECHSs to college campuses also enables 
college faculty to “influence high school curriculum and content 
mastery.”20 As a result, high school teachers learn how to adapt 
their materials or content to better reflect what is asked of stu-
dents at the college level. At one ECHS, English high school 
teachers and college faculty share departmental office space. 
They learn from one another’s expertise and strategies, adapt 
materials as appropriate, and share teaching methods. While 
college faculty members are usually more knowledgeable in 
their discipline because they hold subject-area master’s degrees 
or doctorates, high school teachers usually have more expertise 
in pedagogical methods and evaluation.21 These areas of differ-
ential knowledge provide opportunities for sharing information 
about how to meet students’ needs. At some ECHSs, special 
professional development days are used specifically for aligning 

curriculum, adapting materials, and sharing teaching methods.22 
At Georgia College Early College, teachers have one hour of 
common planning time per day and additional time on Fridays 
while students participate in college preparation activities.23 This 
provides time for high school and college faculty to confer about 
new ideas and gain insight into what has worked in other 
classrooms. 

In some ECHSs, high school teachers and college professors 
“team teach.” At International High School, located at CUNY’s 
LaGuardia Community College in New York City, high school 
and college faculty design courses to be taught together.24 
Because team teaching requires a great deal of cooperation 
between the high school and college, it creates a dialogue and 
motivates both faculties to prepare students for college-level 
courses.

2. Instead of assuming students are  
motivated, ECHSs foster motivation by  
offering incentives and bolstering  
students’ confidence.
High school and college staff often assume that students’ motiva-
tion, or lack thereof, is a fixed attribute. Because they assume that 
students understand the payoffs of education, they conclude that 
students who do not exert themselves must lack personal 
motivation.

In contrast, exemplary two-year colleges and ECHSs believe 
that institutional measures that bolster incentives and students’ 
confidence can increase motivation. For example, many occupa-
tional colleges structure curriculum to confer early successes in 
the form of certificates and other credentials that do not take long 
to earn.25 

Similarly, in most high schools, nearly all students aspire to 
attend college, but the path is much less certain for disadvan-
taged students, who often doubt whether their college efforts 
will lead to success. Like the better occupational colleges, the 
better ECHSs attempt to identify the “institutional factors that 
create students’ negative attitudes, fears and inability to display 
their potential.”26 ECHSs also aim to improve students’ confi-
dence that their efforts in high school will pay off.27 Typically, 
these students have not experienced much prior success in 
school. ECHSs help students develop “educational identities” 
by providing multiple incentives, frequent successes, and social-
ization opportunities.

In the ECHS literature, we find both formal and informal incen-
tives. The formal incentives, like the time and money saved by 
earning college credit while in high school, are often touted as 
powerful motivators. ECHSs also offer informal incentives that 
we suspect may improve motivation as much or more than the 
formal ones. ECHSs give students autonomy and independence 
not found in traditional high schools. Unlike typical students, who 
are confined to the high school building, ECHS students can leave 
to attend college classes. And instead of being confined to a rigid 
time schedule for classes, as high school students typically are, 
ECHS students have more discretion over their time as they move 
between high school and college classes. They discover that in 
college, “there are no bells, no hall monitors, and no metal detec-
tors.” Instead, “there are personal responsibility, trust, and 
encouragement.”28



Students also enjoy symbols of college status. For instance, at 
Georgia College Early College, ninth-graders receive college iden-
tification cards that give them access to college facilities (libraries, 
recreation facilities, and computer labs).29 Research has noted 
that being on the college campus has “a powerful appeal for stu-
dents, including its symbolic meaning as a sign of capability and 
adult trust.”30 ECHSs give students added responsibility, discre-
tion, and the perks of being a college student with the associated 
adult-like status. 

More superficially, but perhaps no less important, many 
ECHSs allow discretion around personal appearance. Since they 
want students to feel more like college students, some ECHSs 
exempt students from high school dress codes—at least when they 
are on the college campus. While the literature on ECHSs does 
not describe these perks as incentives, we suspect that students 
see them as inducements to stay in the program.

Similar to procedures used in some occupational colleges,31 
some ECHSs also increase motivation through cohorts. At Georgia 
College Early College, students are placed into “small learning 
communities” of three or four students at the beginning of their 
ECHS careers. These students share all the same classes, and the 
cohort provides social support, study groups, and positive role 
models for dealing with common problems.32 In an interview, one 
student mentioned that attending an ECHS was difficult but that 
having the support of peers was tremendously beneficial. He said, 
“We’re all united, and we’re going to support each other to be 
successful.… That’s the key to this program.”33 Not every ECHS 
pays attention to developing cohorts, but the ones that do find 
that cohorts provide positive peer pressure so students feel 
encouraged and motivated. 

Many ECHSs also increase confidence by reducing abrupt 
discontinuities. Instead of forcing students to face dramatically 
higher standards at entry, exemplary private occupational col-
leges adjust the initial demands to foster early success in 
classes. Similarly, many ECHSs boost student confidence 
by creating first experiences that lead to early success. 
The STAR (Science, Technology and Research) Early 
College School in Brooklyn, New York, eases the 
transition to high school with “low-risk intro-
ductory activities in the ninth and tenth 
grades, which aim to build confidence in 
students’ ability to succeed.”34 This allows 
students to experience fewer doubts about 
meeting standards. Additionally, ECHS 
students often can pace themselves 
through the curriculum. For example, at 
Dayton Early College Academy, the 
school that requires entering ninth-
graders to take a college placement test, 
students must go through a series of 
gateway proficiency tests to demonstrate 
their competency in an academic area, 
rather than complete a specific amount 
of time in each course. This series of tests 
lets students learn at their own pace and 
move to new goals when they are ready. It 
also prevents them from moving on before 
they are ready, as so many low-achieving 

students in traditional schools do.
After students enter college-level courses, this incremental 

approach increases students’ confidence and their motivation to 
enter college. Students learn that they can handle college-level 
work, socialize with college students, and gain familiarity with the 
college system so they don’t fear it.35 In particular, ECHS students 
are better prepared to become college students; they have more 
realistic, detailed, and nuanced conceptions of the role than peers 
in traditional schools, which makes the transition into the college 
environment a smoother one.36

3. Instead of student-initiated guidance,  
ECHSs keep students on track by providing 
frequent mandatory guidance and closely 
monitoring students’ progress.
Most high schools and community colleges rely on student-initi-
ated guidance, which leads to problems because students often 
don’t know they need guidance until their problems have become 
serious. In contrast, many occupational colleges and most ECHSs 
require frequent mandatory advisory sessions, and they closely 
monitor students’ progress. Usually, ECHS students have a weekly 
(and in some schools, daily) advisory period for academic and 
emotional counseling. About 84 percent of schools offer support 
courses that meet often “to ensure that at least one adult in the 
school had a handle on the academic and emotional needs of 
each student.”37 The advisory, led by a counselor or a faculty mem-
ber, provides a safe space for students to discuss school and home 
issues that might be affecting their academic performance. These 
sessions also give teachers an opportunity to recommend produc-
tive ways of handling situations and better behavior strategies. 
ECHSs refer to these courses as a safety net so that no students 
fall through the cracks.38

Researchers have noted that combining academic and emo-
tional counseling works better than a single focus on 

academics because problems are often inter-
twined;39 advisories are a place for students to 

bring up personal issues that might affect 
their academic performance and progress, 

such as trying to study in a noisy home.40

ECHSs vary in the ways that they 
monitor student progress, but they typi-

cally focus on early detection. At one 
ECHS, teachers regularly generate a 
list of students receiving Ds or Fs in 
their classes (as often as every week, 
in some cases). ECHSs also create 
various interventions to help stu-
dents improve. These include 
required attendance at special 
study halls that provide extra tutor-
ing with a teacher, and required 
meetings between parents and 
staff so that homework gets done 
on time. A study of over 150 ECHSs 

found that, in the 2007–2008 school 
year, 84 percent offered formal tutor-

ing, with 16 percent requiring it of all 
students and 74 percent making it 
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While fragmented curricula, too many  
course offerings, and uneven teaching quality 
characterize most high schools, the better early 
college high schools use college placement 
tests to coordinate curricula and teaching 
methods across classrooms.

mandatory for at least some.41 At one school, struggling students are 
required to attend extra academic support meetings supervised by 
a teacher. Researchers found that students who were involved made 
significant gains; most did not have to continue after the next set of 
progress reports. Administrators suggest that the program works 
because it is more structured than general study halls and because 
it is mandatory for struggling students.42

After students enter college classes, their performance continues 
to be closely monitored. Staff members in successful ECHSs regularly 
contact college professors and check college attendance records.43 
For example, the counselor at Contra Costa Middle College High 
School in San Pablo, California, meets with college faculty for moni-
toring the “progress of the high school students and sharing ideas for 
instructional strategies to help students succeed.”44 At another ECHS, 
a high school staff person “checks with professors at the end 
of the third and eighth weeks of each semester and follows 
up with individual students.”45 As a result, students and staff 
are aware of any problems early, and ECHS staff intervenes 
if needed. The timing of the intervention is particularly 
important; not only does early intervention increase the 
odds that a student can be helped to succeed, but if a college 
class turns out to be too challenging, students can withdraw 
before it shows up as a failure on their transcripts.46

Unlike in traditional high schools, ECHS counselors 
have time to detect problems and refer students to 
resources. While community colleges typically have 
abysmal student-counselor ratios—often greater than 
1,000 to 1—one study found that ECHSs had between 
125 and 250 students per counselor.47 This is much better than 
the national average48 for all high schools of 457 to 1. Even better, 
the ECHS counselors focus primarily on student advising, unlike 
the typical high school counselor whose many other administra-
tive duties distract from student advising. One ECHS counselor, 
for instance, reserves Monday mornings just to meet with stu-
dents facing new crises over the weekend.49 Moreover, in ECHSs, 
counselors are not the only advisers; teachers and administrators 
also staff advisory periods. By allowing counselors to focus on 
advising, and by supplementing their counseling function with 
other school staff, ECHSs keep students on track and quickly 
solve problems (academic or otherwise) before they become 
serious.

4. Instead of a student-initiated college  
search, ECHSs manage the transition  
from high school to college.
The typical high school-to-college transition is abrupt and unsu-
pervised. Even among seniors admitted to four-year colleges, 
research has found that 20 percent do not show up at any college 
in the fall.50 Of course, showing up is just the first step: research 
has identified many ways that students from traditional high 
schools have trouble with the transition, including being sur-
prised by placement tests and not understanding remedial 
courses or the various types of degree programs and subsequent 
career options.51 In the typical high school-to-college transition, 
institutions often blame each other. No one takes responsibility 
for the huge numbers of students who want to earn a college 
degree but do not even complete a certificate.*

In contrast, effective ECHSs take responsibility. They create 

the kindergarten through fourteenth-grade partnerships that 
many reformers argue would help with the problems of too much 
remedial coursework and too little college persistence.52 As we 
discussed above, ECHSs smooth this transition by ensuring that 
their coursework directly leads into college-level work. In addi-
tion, ECHS staff members closely monitor students as they enter 
college, meeting regularly with students and checking in with 
professors. Beyond this work, high-quality ECHSs also prepare 
students for graduating from high school and continuing their 
college educations.

While ECHS students take college classes in high school, they 
still must navigate the college admissions process if they choose 
to attend a different college after they graduate from high school. 
This can be difficult, especially for low-income and first-genera-

tion college students who usually have little help from home. 
Assisting these students in executing a plan for college admissions 
and attendance is crucial.53 A survey in the 2007–2008 school year 
found that 63 percent of ECHSs provided preparation for college 
entrance exams (ACT and SAT), and approximately 75 percent of 
ECHSs offered college tours and scholarship information ses-
sions.54 Additionally, many of the partner colleges and universities 
require a complete college application before the student can 
enroll in college-level courses. As a result, ECHS staff members 
guide students through what can be an intimidating and challeng-
ing application and registration process.55

5. Instead of assuming that students have 
study skills, ECHSs explicitly teach study skills.
Study skills are essential for success in education, particularly 
postsecondary education;56 however, most schools in the United 
States do not explicitly teach them. In contrast, Japanese schools 
teach study skills and simple habits that improve school perfor-
mance and make schoolwork easier.57 While research suggests 
that these skills are taught in some suburban high schools,58 
schools serving students from academically disadvantaged 
backgrounds typically do not offer similar opportunities, 
although these students might benefit the most from learning 
such skills.

By comparison, almost 90 percent of ECHSs require that stu-
dents take a specific course in order to learn the skills necessary 

*To learn what traditional high schools can do to better prepare students for the 
transition to college, see “Beyond One-Size-Fits-All College Dreams: Alternative 
Pathways to Desirable Careers” in the Fall 2010 issue of American Educator, available 
at www.aft.org/newspubs/periodicals/ae/fall2010/index.cfm. 
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for academic success.59 The titles of these courses vary from 
“Study Skills” to “College 101,” but their aim remains the same: to 
give students the skills they need to manage their time well, be 
organized, and effectively study—skills that provide academic 
benefits across disciplines. 

The timing and content of these courses varies. For exam-
ple, in the STAR Early College School in Brooklyn, students 
take an intensive class at Brooklyn College in the summer prior 
to ninth grade that focuses on study skills, as well as English 
and mathematics. The class also introduces students to college 
departments and the college campus where the school is 
located.60 In many ECHSs, these courses include “foundational 
capabilities,”61 which are primarily academic skills such as 
critical reading, logic, and analysis. Similarly, the Middle Col-
lege High School at Southwest Tennessee Community College 
has a precollege course focused on helping students improve 
their verbal and writing skills in multiple subject areas.62 Other 
course objectives are to teach study skills, time management, 
and organizational skills (including how to use a planning 
book to plan for assignments and deadlines).

Other courses offered later in high school are designed to 
prepare students for their first college-level course. At many 
ECHSs, these classes focus on helping students prepare for 
college-level research and writing. Topics include library 
research, revising papers, understanding and avoiding plagia-
rism, taking notes in lectures, finding good mentoring in col-
lege, and managing a college-level workload.63 Occasionally, 
these courses also cover orientation material so that students 
become acquainted with campus facilities, which are particu-
larly important when the ECHS is not located near the cam-
pus.64 Other courses include information on college searches 
and career choices.65

Time management, organization, and academic skills benefit 
students across the curriculum and throughout their academic 
careers. One can’t help but wonder how students manage the 
high school-to-college transition when they attend schools that 
don’t offer such courses.

We’ve all seen the economic forecasts regarding 
the high-skill jobs of the future, and we know that 
higher education is crucial for virtually all youth. 
But the fact is, most high schools in the United 

States have enormous difficulties getting at-risk students to 
achieve grade-level standards, much less college-level stan-
dards. Some reformers seek quick and easy solutions while 
blaming teachers or students; ECHSs focus on devising organi-
zational procedures for giving teachers and students the support 
they need. 

ECHSs attempt a very ambitious goal; those that are succeed-
ing deserve our attention. Even though ECHSs are able to motivate 
students with potential college credits, most of the strategies 
devised by ECHSs could be adopted by any high school. While 
fragmented curricula, far too many course offerings,66 and uneven 
teaching quality characterize most high schools, the better ECHSs 
use the college goal and college placement tests to coordinate 
curricula and teaching methods across classrooms. They also 
provide additional time for teachers to plan and coordinate les-
sons, require study skills courses, and show students that they can 
complete college-level work. Knowing that most low-income 
students live in stressful environments, successful ECHSs provide 
frequent advising, support, and problem solving. In addition, 
ECHSs take responsibility for the high school-to-college 
transition.

Like other education reforms, ECHSs are often hyped as magi-
cal—powerful changes from simple and easy procedures. ECHSs 
seem to offer a simple solution: just incorporate college courses 
into high school. In fact, the reality of ECHSs is much more com-
plex and much more promising. ☐
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By Thad R. Nodine

When you fly over South Texas 
toward the Rio Grande Val-
ley, the land stretches flat in 
a patchwork of rectangular 

shades of emerald. Here and there amid the 
fields you see the red or white rooftops of 
development, the zigzags of trailer parks, 
and the flat rooftops of apartment build-

ings, warehouses, and shopping outlets. On 
ribbons of asphalt flanked by palms, trucks 
and cars seem to make slow headway. 
Between the fields, another cargo drifts 
even more leisurely, as water from the Rio 
Grande flows along a vast array of canals to 
bring productivity to the soil. All the sugar-
cane and citrus produced in the state 
comes from South Texas, which is also a 
large exporter of sorghum grain, cotton, 
and onions. As you look across the groves 
and fields toward the horizon, you might 
glimpse—beyond the stark border wall still 
being erected—the slow, gracious curves of 
the wide river itself, its water reflecting the 
vivid contours of sunset.

What you might miss in flying over so 
fast is a small city nestled in one of those 
broad curves of the Rio Grande. This bor-
der town, with its active international 
bridge, used to be the seat of government 
for Hidalgo County—and is still its name-
sake. Its quaint pumping-station museum 
and forested birding trails attract visitors, 

Hidalgo Sets Sail
A School District Supports All Students in Earning College Credits

as does the largest “killer bee” 
statue in the world. At 10 
feet and 2,000 pounds, the 
statue commemorates 
the first swarm of Afri-
ca n i ze d  h o n e y  b e e s 
found in the United States, 
which brought Hidalgo a 
flurry of sensational head-
lines when they were discovered 
near the town. But it’s not the distinguished 
museum or the upstart bee that is garner-
ing state and national attention now. It’s 
the Hidalgo Independent School District, 
serving about 3,500 students, that is mak-
ing heads turn.

In 2005, the district made an ambitious 
commitment. In partnership with nearby 
University of Texas-Pan American, the 
University of Texas System, the Communi-
ties Foundation of Texas/Texas High 
School Project, and the Bill & Melinda 
Gates Foundation, the district promised 
that all of its students, not just a select 

Thad R. Nodine is a novelist and writer with over 
15 years’ experience in education policy, 
research, and communications. He has published 
extensively about K–12 and postsecondary edu-
cation reform. Most recently, he is the author of 
Innovations in College Readiness (Jobs for the 
Future) and coauthor of One-Shot Deal 
(WestEd). His novel Touch and Go will be 
released in September 2011. This article is 
adapted with permission from his College Suc-
cess for All: How the Hidalgo Independent 
School District Is Adopting Early College as a 
District-wide Strategy, published by Jobs for the 
Future. To read the full report, go to www.jff.org/
sites/default/files/college_success_for_all.pdf.
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group, would earn college credits before 
graduating from high school. This commit-
ment by a small district in South Texas 
could be seen as part of a nationwide pat-
tern: many districts are engaged in high 
school reform efforts to improve the col-
lege readiness of students. Many are also 
actively supporting dual enrollment in 
college classes for motivated students. But 
Hidalgo appears to be the first comprehen-
sive public school district in the United 
States to expect all students to earn college 
credits—including credits in career-
focused college programs—while in high 
school. The demographics of Hidalgo’s 
student body—99 percent Hispanic, 89 
percent economically disadvantaged, and 
53 percent English language learner—
make this commitment even more 
remarkable.*

Since 2005, the district’s efforts 
have transformed its elementary 
and middle schools as well as its 
high school.† The district has driven 
college expectations, more rigorous 
course sequencing, and student 
support systems into all of its 
schools, with the goal of preparing 
students and their families for col-
lege readiness by the time students 
reach high school.

At the high school, the district 
increased the rigor of its courses and 
aligned them with actual college courses 
that it began providing at the school and at 
partnering colleges. For students who may 
not want to obtain a four-year degree, the 
district created career pathways, with 
articulated courses that can lead to profes-
sional certificates at local community and 
technical colleges. As students and their 
families struggled to meet the higher 
expectations, the high school expanded 
and added support systems, including a 
summer session that prepares students for 
the Texas Higher Education Assessment 
(which determines if students are ready for 
college-level work, be they high school 
students entering dual-enrollment pro-
grams or college freshmen) and a parental 

program that engages family and commu-
nity stakeholders around developing col-
lege-ready students. Meanwhile, the 
district advanced the education of its 
teachers through incentives for gaining 
master’s degrees and adjunct status from 
postsecondary partners. The district also 
worked closely with the Communities 
Foundation of Texas/Texas High School 
Project to learn the ins and outs of perti-
nent state regulations and financing in 
order to smooth college access and success 
for students.

The story of how this district took up the 
mantle of providing college credits for all 
its students—and how students and fami-
lies responded—says a lot about the priori-
ties of “this little treasure on the border,” as 
the district has become known.

Becoming an  
Early College District
In the late 1980s, the Hidalgo Independent 
School District ranked in the bottom 10 
percent of Texas districts in student 
achievement. But during the next two 

decades, Hidalgo’s leaders took a series of 
steps that improved student performance 
and gained support throughout the com-
munity. Chief among these transforma-
tions were efforts to focus everyone—from 
bus drivers to principals and from teachers 
to school board members—on doing what 
it takes to raise student achievement. This 
included shifting the board to be more 
open to innovation and change. It also 
featured efforts to get principals, assistant 
principals, and teachers working together 
in teams to improve instruction and 
curriculum.

When Dr. Daniel P. King became super-
intendent in 1999, one of his most visible 
early actions was to require students to wear 
uniforms. The decision was made in order 
to end discipline problems associated with 
gang colors, put all students on an equal 

footing, and develop a positive and 
inclusive school identity.

King also instituted programs to 
improve curriculum and instruc-
tion. During his tenure, a dual-lan-
guage program was developed to 
build on the linguistic strength of 
Hidalgo’s students (85 percent of 
whom speak Spanish at home); 
more Advanced Placement (AP) and 
other rigorous courses were offered, 
and more students were encouraged 

to take them; and dual-enrollment offerings 
were expanded with local colleges. In addi-
tion, the district created stronger career 
pathways for students and a teacher intern-
ship program with local businesses.

In 2005, King was approached by the 
president of UT-Pan American, and later by 
the University of Texas System and the Com-
munities Foundation of Texas/Texas High 
School Project, to consider creating an early 
college high school in the district. He and his 
team were attracted by the early college 
concept because they realized it could bring 
a unifying vision and structure to efforts 
under way at the district. “We were already 
committed to innovation and reform and to 
college for every student,” he said.

Although the goals and student profile 
for the early college concept fit Hidalgo’s 
needs, there was one major obstacle: early 
college programs had not been developed 
to serve all students throughout a district. 
Across the country, early college schools 
included standalone high schools, schools 
within larger high schools, and schools 
located on college campuses—but all these 

*For more on Hidalgo’s student body, see the Texas 
Education Agency’s Education at a Glance: School 
District Summary, Hidalgo, January 2011, http://loving1.
tea.state.tx.us/lonestar/Reports/Summary2010/District/
AAG1-DIST-SchoolDist-PDF-en-us-108905.pdf. 
 
†The district has one traditional high school, Hidalgo 
Early College High School, and one small alternative 
high school, Hidalgo Academy.

The district has driven college 
expectations, more rigorous 

courses, and student supports into 
all of its schools, with the goal of 

college readiness by high school.
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models used a small-schools approach, 
with about 100 students per grade and 
about 400 students total in each school. The 
Hidalgo school district includes four ele-
mentary schools that feed into one junior 
high school and then into Hidalgo High 
School, which has about 900 students. The 
traditional early college model meant that 
more than half of the high school would be 
left out. “My concept has always been to 
focus on all the kids,” King said.

The funding guidelines from the Bill & 
Melinda Gates Foundation clearly called 
for a small-schools approach, but the foun-
dation eventually approved the proposal. 
“If we want to really transform schools, this 
is an opportunity to do that,” King said. 
“Basically, that got the green light.”

As the district and its postsecondary 
partner, UT-Pan American, began imple-
menting a district-wide early college 
approach, they borrowed from strategies 
adopted at other early college schools—for 
example, in working to align application 
and registration processes, scheduling, 
course requirements, textbooks, and 
assessments. But many challenges were 
unique to Hidalgo due to its emphasis on 
early college for all students. In facing these 
challenges, Hidalgo’s history of teamwork 
and innovation became a real asset. For 
example, the district and UT-Pan American 
quickly realized that they needed to 
expand postsecondary options for those 
students who were not interested in purs-
ing four-year degrees. As a result, the dis-
trict strengthened career and technical 
pathways: they reached out to South Texas 
College and Texas State Technical College 
to provide students with articulated 
courses that lead to certificates at these 
institutions. The district also benefited 
from the ongoing guidance of Communi-
ties Foundation of Texas/Texas High 
School Project, which played an important 
role in building the partnerships and 
ensuring good communication between 
the stakeholders.

Edward Blaha, who was the principal at 
Hidalgo High School when the early col-
lege program started and then was the 
superintendent from 2009 to 2011, said 
that strengthening the career pathways was 
crucial to meeting the needs of Hidalgo’s 
students. “You have to know your commu-
nity and your kids,” he said. “One size does 
not fit all…. What we originally thought we 
would do is not exactly what we did, 

because we learned along the path. We 
learned together.”

The first group of freshmen inducted 
into the early college program graduated 
on June 4, 2010. By their high school 
graduation, these students had achieved 
a remarkable 3,743 college credit hours. At 
the ceremony, Dr. Ana Maria Rodriguez, 
then the interim provost of UT-Pan Ameri-
can, handed out certificates of college 
hours to more than 95 percent of the 
class—to the thunderous applause, proud 
grins, and many tears of parents, family, 
friends, teachers, administrators, the 
school board, and plenty of business and 
other community members.‡ Individual 
college credit hours ranged from 1 to 75, 
and two-thirds of the students earned at 
least a semester of credit. Robert Ruiz, who 
graduated with 59 college credits, said that 
before graduation his proudest accom-
plishment was passing his first college 
class, which was chemistry. “If I could do 
that,” he said, “I knew I could pass any col-
lege class.” He said that “many people fear 
college. They think it’s going to be a com-
pletely different level and that you’re not 
going to be able to do it. We learned that 
we can do it.”

Hidalgo’s administrators 
and teachers, however, 
emphasized that in gradu-
ating their first early col-
lege class, their work has 
only begun. For exam-
ple, Blaha noted that the 
district has expanded the 
number of students taking 
SAT and ACT tests; for the 
class of 2009, 86 percent of Hidalgo’s 
students took the SAT or the ACT, compared 
with 62 percent statewide.§ Now the district 
is working to improve the test scores, which 
still lag behind the state’s scores, partly 
because so many students are tested. “The 
starting line is right behind our heels,” he 
said. “That’s as far as we’ve gone right now. 
There’s miles to go, but we know we’ve 
stepped onto the right track, because this is 
good for kids.”

Creating a  
College-Going Culture
When the district adopted an early college 
model in 2005, district leaders were enthu-
siastic about focusing on college readiness 
and success, including developing more 
rigorous and accelerated instruction and 

§Texas Education Agency, “2009–2010 Academic 
Excellence Indicator System, District Reports: PDF, 
Hidalgo,” section I, page 13, report generated on June 
23, 2011, through http://ritter.tea.state.tx.us/perfreport/
aeis/2010/district.srch.html. 
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‡Some special education students were not able to earn 
college credits. However, many special education 
students do earn college credits. Of the 52 high school 
students in special education in the 2009–2010 school 
year, 24 earned college credits.
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designing comprehensive supports 
for students. In addition, they 
believed that for these innovations to 
succeed, students and their parents 
needed to fully embrace college-
going as a given. The district and its 
college partners immediately took 
steps to instill a strong college-going 
culture among students, parents, 
teachers, and the broader commu-
nity. Initially, these efforts focused on 
the high school level, but they now 
reach all the way to preschool.

Many families with children in 
Hidalgo live in colonias at the edges of 
agricultural fields, where rows of sub-
standard housing were erected long 
ago without regard to building 
codes. Many of these families 
cannot afford computers, or 
sometimes even paper and pen-
cils. But they pride themselves 
on, and have passed bonds to 
support, the district’s educational 
facilities. With this community 
backing, Hidalgo’s four elemen-
tary schools are well tended: 
clipped grass and clean sidewalks 
outside, and wide hallways with bright post-
ers and banners along the walls inside.

For example, Salinas Elementary 
School, which serves students in prekin-
dergarten through fifth grade, has colorful 
pictures of children in school uniforms 
taped around big letters spelling out “Col-
lege and Career Readiness: Our Future 
Begins Today.” There’s a poster about col-
lege awareness on a table, and one about 
career awareness, too, with pictures of 
children and families. On the way to the 
cafeteria, there’s a long string of college 

and university banners, both 
in-state—University of 

North Texas, UT-Austin, 
Texas A&M—and far 
away—Harvard, Yale, 
Stanford, Notre Dame, 
North Carolina, Michi-

gan, Colorado. Each of 
the 24 classrooms at the 

school adopts a university 
that the class researches. The students 
write to the institutions for information, as 
well as for free pens, pencils, erasers, note-
books, and other items with college logos. 
They also receive free college T-shirts, 
provided either by the institution or the 
school, and on selected days, the students 

get to wear their T-shirts instead of their 
school uniforms.

Salinas is not just encouraging students, 
it’s preparing them too. In late fall, teachers 
give a survey in Spanish to parents about 
their habits with their children at home—
concerning reading, communication, and 
other healthy behaviors. “By the time they 
reach the first grade,” said Silverio Macias, 
principal of Salinas Elementary, “they have 
a real academic idea of what they should 
be doing with their child.” During meetings 
with parents, teachers emphasize the 
importance of having a well-lit place—a 
desk, a corner, a lamp—that the family sets 
aside for homework, as well as other habits 
that build college success. The school also 
has ramped up and given a special name, 
“Building Scholars,” to its tutoring program 
in literacy and writing that helps kids reach 
proficiency. College representatives come 
to the schools for assemblies, including a 
recent “blow-up planetarium” in a gym 
where the kids got to walk in, look at the 
stars, and ask questions of college profes-
sors. The emphasis is not high school 
graduation; it’s college and career. Accord-
ing to Macias, this has changed attitudes: 
“In Spanish we say, ‘Cumplir.’ In English it 
means, ‘Finish what you start.’ The idea is 

that’s what we need to do: instill into 
our children that they are in power. 
It’s inside of them. It’s like saying, 
‘You’re a doctor. Realize yourself.’ ” 

Ida Diaz Junior High, which serves 
all of the sixth- through eighth-grad-
ers in the district, is likewise focused 
on creating a shift so that postsecond-
ary education—with all of its options, 
from training programs to the pursuit 
of advanced degrees—becomes the 
norm. This emphasis is tangible in the 
appearance of the school and in the 
structure of its programs. College 
banners and information about 
careers are posted everywhere: in 
hallways, on doors, in the cafeteria, at 

the gym. Each grade level is 
clustered into two teams of 
teachers, and each of the six 
teams is associated with a uni-
versity, such as Baylor or UT-
San Antonio. Students wear 
their college shirts on Fridays 
and participate in college-
themed pep rallies regularly.

The school organizes trips to 
colleges to help students get a 

sense of the academic culture of higher edu-
cation. These trips are not generic tours; they 
focus on subject areas or departments and 
include contacts with professors. The school 
recently took 50 students to Texas A&M at 
Kingsville to visit the engineering department 
and watch a robotic competition. “Now they 
want to compete next year,” said Olivia Her-
nandez, the school principal. The school 
bused 60 students to a science and career fair 
at nearby South Texas College. “We were the 
only junior high school there,” Hernandez 
said. “The rest were college and high school 
kids.”

All junior high students are expected to 
identify at least one area of academic inter-
est and prepare to take pre-AP courses in 
that subject. The junior high has developed 
active TexPrep partnerships for students 
who show interest in STEM fields (science, 
technology, engineering, and mathemat-
ics). The program includes more than 60 
students who are bused to South Texas 
College, Texas State Technical College, or 
UT-Pan American to participate in science 
labs and classes in computer science, logic, 
and physics. The classes on campus are 
once a month during the school year and 
five days per week in the summer, provid-
ing these young students with hands-on 

Junior high and high school teachers 
worked to “backwards map” curricular 

requirements so students would be 
prepared to take college courses by  

their junior year.
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experience with college academics.
As another way to emphasize the con-

nections between college and career, all 
eighth-graders take a course focusing on 
career pathways. By the end of the year, 
they meet with counselors to begin filling 
out education plans for high school, 
including college courses they expect to 
take. Students are encouraged to select one 
of five career pathways offered by the high 
school: business and marketing; industrial 
and engineering technology; health sci-
ence and technology; human development 
management and services; and personal 
and protective services. Counselors also 
meet with parents to explain the high 
school’s handbook of classes, which 
resembles the catalogs that colleges pro-
vide, with course descriptions and path-
ways leading toward specialties.

As at the elementary and junior high 
schools, college and career information is 
displayed throughout the Hidalgo High 
School campus. Near the main entry, a 
large poster shows a high school student, 
in a lab coat and protective glasses, exam-
ining a test tube in a college chemistry lab. 
A big bulletin board asks, “Are You Ready 
for College?” and information is posted 
about testing dates, applications, and 
financial aid. College banners from across 
the country line the hallways.

Like many high schools, Hidalgo has an 
annual College Night, in which representa-
tives from colleges and universities give 
information to students and families. But 
unlike most schools, in the weeks and 
months before College Night, students and 
parents attend meetings and receive pack-
ets of information about college require-
ments, applications, and financial aid. 
After College Night, they receive help, dur-
ing and after school, in researching col-
leges, completing applications, writing 
essays, filling out financial-aid forms, and 
applying for scholarships. The high school 
also organizes an annual Career Day, a 
popular local event where community 
members describe their careers and how 
they got started, including the role of edu-
cation. Prior to the event, each high school 
student receives a unique schedule of pre-
sentations to attend, depending on his or 
her career interests.

The district’s focus on education and 
careers helps provide all students with post-
secondary options. “There is no difference 
between career tech as college and UT as 

offers adult education in English as a second 
language, GED classes, computer instruc-
tion, and preparation for the Texas Higher 
Education Assessment. The district empha-
sizes parent education because it strength-
ens the community and completes the full 
circle—so that students have strong role 
models in their own families. Two years ago, 
Sandra Martinez (a parent of an eleventh-
grader and two graduates of Hidalgo High 
School) didn’t speak much English, and 
neither she nor her husband had graduated 
from high school. Now, her husband has a 
GED and she is working on hers as well. 
“This is very important to demonstrate to 
my children,” she said in flawless English. “If 
I can do it, they can do it.”

Developing Strong  
College Partnerships
To help students succeed in their first col-
lege courses, Hidalgo worked with UT-Pan 
American—and later with South Texas 
College and Texas State Technical College 
as well—to align coursework and compre-
hensive supports. The president of UT-
Pan American at the time, Blandina 
Cárdenas, provided visible leadership. In 
addition, the University of Texas System 
and the Communities Foundation of 
Texas/Texas High School Project served 
as intermediaries, providing support, 
advice, and networking.

Hidalgo also has benefited from consis-
tent management at UT-Pan American, 

college,” said Blaha, the former superinten-
dent. “They’re all going to college, and they 
feel like they’re going to college. We don’t 
separate them.” He paused, then continued: 
“What do we do for the bottom 25 percent? 
That’s where, as educators, it’s our respon-
sibility to find a solution. They’re some-
body’s child. If I’m number 188 of 188 
students, I still go home to somebody. That 
student deserves the opportunity.”

In developing a college-going culture, 
the district works directly with parents, few 
of whom have been to college. Through 
activities in English and Spanish, the district 
informs parents about educational prac-
tices in the United States, engages them in 
advocating for their children’s college and 
career goals, and helps them identify and 
pursue their own educational goals. Accord-
ing to Arnulfo Ruiz, the college readiness 
facilitator at the junior high school, “Parents 
are calling us now. That is a crucial compo-
nent about what is early college.”

Most school districts offer parents the 
opportunity to volunteer in classrooms, 
but Hidalgo has hired a parental liaison at 
each school to actively engage parents in 
classroom and school activities. The liai-
sons are parents themselves; they speak 
Spanish, are known in the community, and 
help parents feel more comfortable on 
school campuses.

The district also actively encourages 
parents to pursue their own educational 
goals. At Parent Academies, the district 

OPPOSITE PAGE: PHOTO © DIAZ JR. HIGH MEDIA CLUB; ABOVE: PHOTO BY MICHAEL STRAVATO / © 2010 JOBS FOR THE FUTURE
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where Senior Vice Provost for Undergradu-
ate Studies, Academic Assessment and 
Retention Ana Maria Rodriguez has 
directed the early college program since its 
inception. During the planning year, 2005–
2006, she frequently brought professors and 
others from the university to the district for 
parent nights, assemblies, and other events. 
A council of district and university repre-
sentatives—including administrators, 
teachers, and faculty—met monthly to plan 
course alignment at the high school, 
improvements in instructional rigor, 
approval of course syllabi and testing, the 
development of student supports, reforms 
at the junior high school, changes in profes-
sional development, logistical issues, and 
other components of early college.

The first college courses for Hidalgo’s 
early college students were offered in sum-
mer 2008, mostly to rising juniors: six sec-
tions of communications and computer 
science classes to 180 students. Rodriguez 
was very deliberate in selecting faculty 

members who had been effective with 
underprepared students, but even these 
professors found that they had to adjust 
their teaching styles, shortening their lec-
tures and expanding their engagement 
strategies. Once they did that, she said, 
they “were amazed at how the kids could 
meet the expectations.”

Just as college professors learned to 
adapt their instruction, high school teachers 
have changed their practices. For example, 
the prompts that English teachers previously 
used in twelfth grade have been shifted 
down to eleventh grade, and many are now 
introduced to tenth-graders. According to 
Sylvia Arcaute, who teaches English, “I focus 
on the literature that is focused on in college. 
You have to expose them.”

One of the first major challenges that the 
team from Hidalgo and UT-Pan American 
faced in creating an early college district was 
developing a range of postsecondary 
options for students who were not inter-
ested in pursuing a four-year degree. “When 

we started this partnership,” said Rodriguez, 
“we did not include the community college 
in the partnership…. That was a mistake.”

Prior to the early college program, 
Hidalgo High School already had been 
working with the nearby community col-
lege, South Texas College, to provide a 
small number of dual-enrollment courses 
to students. After the first year of early col-
lege, Hidalgo expanded this relationship 
with South Texas College and Texas State 
Technical College in Harlingen. South 
Texas College now serves as Hidalgo’s pri-
mary postsecondary partner.

For Hidalgo students who have passed 
the Texas Higher Education Assessment, 
the state-required college-readiness 
assessment, UT-Pan American and South 
Texas College provide transfer-level col-
lege courses in general education subjects, 
from science and math to humanities and 
social science. South Texas College and 
Texas State Technical College also provide 
career-related courses, many of which do 
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not require student clearance of the state 
readiness assessment. This enables a 
broader student population to earn college 
credits within the framework of a high 
school program. Even though some of these 
courses may not be transferable beyond the 
community college, the classes—in avia-
tion mechanics, nursing, and computer-
assisted design, among others—lead to 
certificates or degrees. In addition, they 
introduce students to professional termi-
nology and networking—particularly 
important for those who are learning Eng-
lish as a second language—and provide 
them with college credits that help moti-
vate them to continue their education.

As the high school’s need for college 
offerings in core academic areas grew, the 
school district realized that using Hidalgo 
teachers as adjunct college faculty associ-
ated with UT-Pan American or South Texas 
College was a more practical way of provid-
ing these courses at scale. With the nearest 
college campus a 20-minute drive from 
Hidalgo, the district recognized that pro-
viding college classes at the high school 
was key to making transportation costs 
manageable.* As a result, the district has 
created incentives for teachers to become 
adjuncts. Through UT-Pan American and 
South Texas College, Hidalgo teachers who 
have master’s degrees in their teaching field 
can apply to become affiliated faculty. The 
school district encourages teachers to 
obtain this status by providing a $3,000 
increase in base pay to all who earn a mas-
ter’s in their teaching field. (In contrast, 
teachers who earn a master’s in education 
receive only a $1,000 increase.) The district 
also pays an additional $500 for every col-
lege course that these instructors teach at 
the high school. Teachers who have adjunct 
status with South Texas College also receive 
$350 per class directly from the college.

The difference between high school and 
college, said Lyn Onato, a high school 
mathematics instructor affiliated with 
South Texas College, is that high school 
students are surrounded by support sys-

tems that they’re familiar with, and teach-
ers understand their needs. “We follow the 
syllabus,” she said. “But we give them more 
support.” 

Aligning Courses and Career 
Pathways for College Success
Hidalgo’s efforts to create better aligned 
and more rigorous courses have now 
reached the middle grades, with plans for 
examining the fifth- to sixth-grade transi-
tion. As part of an early college expansion 
grant provided by the Texas Educational 
Agency, four teams of Hidalgo’s junior high 
and high school teachers—in language arts, 
mathematics, science, and social studies—
worked during the summers of 2008 and 
2009 to “backwards map” curricular 
requirements from eleventh grade to sixth 
grade so students would be prepared to 
take college courses by their junior year.

In the junior high and high schools, 
counselors encourage each student to 
identify a core subject area of interest and 
strength and to participate in pre-AP and 
AP courses in at least that subject. Accord-
ing to former superintendent Blaha, “Our 
AP courses are open enrollment. Our AP 
test scores are not great, but I’m not wor-
ried about that. We want students to take 
more AP courses. If you don’t pass the AP 
test at the end, is it a failure? No, because 
we raised the level of expectation of what 
we want from you.”

During the summer before high school, 
all rising ninth-graders are expected to 
participate in an intensive four-week ses-
sion focusing on math and language arts. 
A majority of the incoming class partici-
pates, and at the end of the session they 
take the Texas Higher Education Assess-
ment (THEA). Students who pass sections 
of the test can begin taking transfer-level 
college courses in the areas that they have 
passed.† The high school uses THEA results 
to plan accelerated, pre-AP, and AP course-
work as well as supports that lead all stu-
dents toward earning college credits by 
graduation. Counselors help those who do 
not pass the THEA or sections of it as rising 
ninth-graders determine when they are 
ready to retake it. The district offers the test 
about once a month and pays the costs for 
each student’s first two tries. 

Developing Comprehensive 
Student Supports
The Hidalgo school district emphasizes a 
personal, hands-on approach with stu-
dents and families. At all its schools, the 
principals, assistant principals, counsel-
ors, teachers—and even the bus drivers 
and other staff—make an effort to get to 
know students and their parents and be 
responsive to their needs. 

At the junior high and high schools, 
students and their families have come to 
rely increasingly on counselors for a wide 
range of support and guidance, and the 
counselors’ role has expanded substan-
tially since the inception of early 
college. According to Cristito 
Lampos, a high school 
counselor for six years 
and a math teacher for 
twelve, “Our job proba-
bly tripled.” Beginning 
in junior high school, 
counselors meet with stu-
d e n t s  a n d  p a r e n t s  t o 
explain the high school’s com-
plex college and career options. In high 
school, they closely monitor students’ 
credits to ensure that all students stay on 
track to graduation. They let students know 
when to retake the THEA so they can enroll 
in more college courses, and they work 
with students to adjust their educational 

*Hidalgo students take college classes for free. But for 
the Hidalgo school district, there are three key costs 
associated with early college: transportation of students 
to college campuses; textbooks, which routinely cost 
between $75 and $150 per book, and often can only be 
used for one year; and tuition fees or teacher salaries. 
Currently, none of Hidalgo’s postsecondary partners 
charge tuition for Hidalgo students who take courses on 
their campus, but that might change based on state 
regulations, grant funding, and their own financial 
conditions.

†Even those who do not pass the test can take some 
dual-enrollment classes that earn required elective 
college credits, such as art and music appreciation, and 
selected college classes in career pathways.

To learn more, explore the Hidalgo Early College District Toolkit, designed 
for educators working to prepare all students for postsecondary success, 
at http://hidalgo.jff.org.

(Continued on page 40)
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By Sean D. Hamill

It was sometime in July 2009 that then–Pittsburgh Public 
Schools (PPS) Superintendent Mark Roosevelt and then–
Pittsburgh Federation of Teachers (PFT) President John 
Tarka had some things to work out. They were in yet another 

meeting in the midst of three months of incredibly intense work 

on a proposal to the Gates Foundation that would eventually win 
them $40 million and national acclaim, and they decided to leave 
the room where they were meeting with staff.

When they didn’t come back for much longer than expected, 
Rob Weil, director of field programs in the Educational Issues 
department of the American Federation of Teachers, who was 
visiting Pittsburgh and sitting in on the meetings, decided to look 
for them. He expected that maybe each had wandered away indi-
vidually for a break. Instead, he found them both in Roosevelt’s 
office, huddled together looking over some documents, deep into 
a conversation that obviously hadn’t broken since they left 15 
minutes earlier. “This is what needs to happen,” he told them. 

“I wish more places would do that: have an honest discussion 
about the issues,” Weil says now, thinking back to that visit. “Mark 
and John already knew that the relationship [between the union 
and] the district had to change for the future of the kids in Pitts-
burgh. They said that outright.”
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Professional educators—whether in the classroom, 
library, counseling center, or anywhere in 
between—share one overarching goal: see-
ing all students succeed in school and 
life. While they take great pride in their 
students’ accomplishments, they also 
lose sleep over their students’ unmet 
needs. Professional educators rou-
tinely meet with students before and 
after school, examine student work 
to improve lesson plans, reach out to 
students’ families in the evenings 
and on the weekends, and strive to 
increase their own knowledge and 
skills. And yet, their efforts are rarely 
recognized by the society they serve.

The AFT is committed to support-
ing these unsung heroes. In this regular 
feature, we explore the work of profes-
sional educators—not just their accom-
plishments, but also their challenges—so that the 
lessons they have learned can benefit students across the 
country. After all, listening to the professionals who do this work 
every day is a blueprint for success.
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In some ways, this is a story about the individuals who put old 
ways aside to find new, more productive ways of working together. 
They did not follow a formula or a cookie-cutter approach, and 
other district and union leaders will have to create their own path 
to genuine collaboration. But there are important lessons to be 
learned from Pittsburgh’s transformation from traditional, adver-
sarial management-labor relations to the productive partnership 
that exists today. 

A Challenging Start
John Tarka didn’t think much of Pittsburgh Public Schools’ deci-
sion to hire Mark Roosevelt as its new superintendent on July 27, 
2005. “My initial reaction when I heard that he was being hired, 
and I heard about his background, was ‘Oh blank!’ ” Tarka recalls, 
editing himself. “Just what we need. Someone with no educational 
background. Someone who never taught a basic educa-
tion class, who never ran a school. ‘Oh blank!’ ”

Had he not been primarily worried about the need to 
close schools right when he started, Roosevelt, a former 
Massachusetts state legislator only recently graduated 
from the Broad Superintendents Academy, might have 
thought something similarly profane about Tarka and the 
union. Tarka, a no-nonsense former high school English 
teacher and football coach, had also only recently been 
appointed to his post as PFT president, taking over two 
months earlier because the union’s legendary leader, Al 
Fondy, had died after 38 years in the position.

The contract approval margin by teachers had been 
narrowing over the prior decade. Fondy’s death embold-
ened a long-simmering faction of teachers incensed with smaller 
and smaller salary increases. They were poised to challenge who-
ever took over from Fondy. And no one thought anything would 
change in dealing with the administration.

“We were in survival mode,” Nina Esposito-Visgitis, a former 
district speech-language teacher who is now the union president, 
said of the union’s attitude in 2005. “It was reactive. We’d wait for 
the district to do something stupid and then we’d fight them.” 

And the difficult relationship with the union wasn’t the half of 
it. By 2005, the district hadn’t come close to achieving the federally 
mandated “adequate yearly progress.” The state threatened a 
takeover. The district was losing thousands of students a year to 
parents fleeing for the suburbs and charter schools, which left it 
with too many schools with too few students. Disputes over every-
thing from test scores to proposed school closings resulted in a 
fractious nine-member board of public education. “It was unbe-
lievable,” Bill Isler, former board president, said of the district’s 
situation leading up to 2005. “It was a dysfunctional board and in 
many ways a dysfunctional district.”

Roosevelt concedes he didn’t fully appreciate what he had 
taken on. “The first year was horrible. The school closings had to 
be done in the first six months. An expired union contract. A $50 
million budget deficit,” he said, looking back. “Honestly, if I had 
to do it again, I couldn’t.”

But he did. And so did Tarka, the teachers’ union, the school 
administration, the school board, and the foundation and busi-
ness communities. What they have all done in Pittsburgh is take 
a floundering urban school district of 26,000 students and pull 
it from the academic abyss. In five short years, it went from a 

possible state takeover to the forefront of educational reform, 
after winning a $40 million Bill & Melinda Gates Foundation 
grant for its novel Empowering Effective Teachers proposal in 
2009, winning a $37.4 million federal grant to help fund the work, 
and agreeing on a groundbreaking five-year contract with teach-
ers that formalized what had first been proposed to the Gates 
Foundation.

Creating Conditions for Change
The district already has academic gains to show for its pre-Gates 
work—the district finally attained adequate yearly progress in 
2009 for the first time. But the most attention-getting steps have 
yet to be fully implemented. They include a new teacher evalua-
tion system, a performance-pay system that has an opt-in for 
existing teachers, an alternative teacher certification program, 

new career ladder positions, and district-run teaching 
academies. 

How PPS and PFT ultimately got to their groundbreaking con-
tract in June 2010 has its roots in the five previous years, with all 
their ups and downs. Led primarily by core groups of leaders from 
the district and the union, but aided by a burgeoning committee 
system of teachers who were deeply involved in many of the 
changes that came before the contract was even proposed, the 
district found a way to change its culture.

It all really began a year before Roosevelt was hired.
By 2004, the board had been in internal mediation for a year in 

an attempt to get over its dysfunction, and by then seven of the 
nine board members reached an agreement to move in a new 
direction. To the board majority, that meant bypassing the clas-
sically trained education PhDs who applied for the job and going 
with a nontraditional superintendent. That wasn’t unusual any-
more in urban districts elsewhere, but it had not yet been tried in 
Pittsburgh.

When he showed up for his interview, Roosevelt came in con-
fident and full of big ideas, and challenged the board, telling them: 
“If you’re looking for a traditional superintendent, I’m not who 
you need.”

“Once we met him and started talking to him, it was an easy 
choice,” said the school board president, Theresa Colaizzi.

Teachers say the same was true of deciding to install Tarka. 
But if they thought they were getting a carbon copy of former 
PFT President Al Fondy, it quickly became obvious he was any-
thing but. When it came time, for example, for negotiations—
which were ongoing when Tarka assumed his post—“John 

Led by core groups from the district and 
the union, but aided by a burgeoning 
committee system of teachers who were 
deeply involved, the district found a way 
to change its culture.
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involved us more as a team. Al’s situation was very autocratic,” 
said George Gensure, who was a high school math and computer 
science teacher in the district for 30 years before joining the 
union staff.

Two weeks after he started, Roosevelt sent the board a memo 
telling them that he had hired the RAND Corporation and assem-
bled a panel of local nonschool leaders to conduct a dispassionate 
study to determine which of the district’s 88 schools would be best 
to close, which elementary schools to turn into kindergarten 
through eighth-grade schools, and which schools would become 
so-called “accelerated learning academies” with longer school days.

With some schools barely half full, costing the district millions 
each year in inefficiency at a time the district was facing a $50 
million annual deficit, there was no question the district needed 

to close some. But past efforts to close a few schools 
each year inevitably got bogged down by individual 
board members’ and parents’ desires to keep specific 
schools open, no matter what. In November 2005, Roo-
sevelt used the study to ask the board to turn nine 
schools into K–8 schools, turn eight more into acceler-
ated learning academies, and close 20 schools, cutting 
about 8,400 of the district’s 13,700 empty seats and saving 
$10.3 million annually. To the surprise of many, the recommenda-
tion got support from teachers and principals, and both of their 
unions, and generated relatively little angst from aggrieved par-
ents. The proposal was even expanded to include closing two 
more schools and turning another building into a K–8 school.

Succeeding in closing so many schools all at once, with such 
little rancor, would become the signature project that first year, 
building cachet in the district. But it wouldn’t be long before Roo-
sevelt would become much more well-known for something very 
different. On November 10, 2005, the day after Roosevelt proposed 
closing so many schools, the country learned about the extraor-
dinary offer by a group of anonymous benefactors in Kalamazoo, 
Michigan, to give a college scholarship to every student who 
graduated from that struggling city’s troubled school district.

The idea seemed almost providential to Roosevelt. Pittsburgh 
and its public schools, like Kalamazoo and its schools, were losing 
residents and students at an astonishing rate—1,700 students, or a 
5.5 percent loss, in Roosevelt’s first year alone. “Managing decline 
is the roughest management task you can have. And that’s what 

Pittsburgh’s been doing for a while,” he said. “But if you think about 
really improving your schools, and having a college scholarship 
program such as Kalamazoo was exhibiting—hmm, that might do 
it. That might stem the decline.”

Roosevelt announced the Pittsburgh Promise on December 
13, 2006, garnering renewed financial support from some of Pitts-
burgh’s biggest employers and foundations. The University of 
Pittsburgh Medical Center led the way, with a historic $100 mil-
lion, 10-year commitment. Beyond the money, though, the mere 
idea of the Pittsburgh Promise became a guiding initiative for 
everyone in the district to rally around. To demonstrate its sup-
port, the teachers’ union made the first donation: $10,000—not a 
lot, but enough to make its point.

A Traditional Labor-Management Context
From inspiration, to proposal, to funding, the Pittsburgh Prom-
ise’s creation came amidst a difficult labor backdrop. When both 
Tarka and Roosevelt took their posts in 2005, the district was 
already in the middle of negotiations on a contract that expired 
in June 2005. The two-year contract agreement reached in March 
2006 was a standard offer and counteroffer process; opposing 
attorneys handled the typical issues of wages and other budget-
related topics like health care.

For a riled-up opposition led by high school teachers, it was 
time to challenge Tarka and end a string of substandard 

contracts. In the first vote, at a still-infamous, rau-
cous meeting of teachers in March 2006, the con-

tract was voted down by about 100 votes. Tarka, 
recognizing that the opposition faction had a 

disproportionate presence at the meeting, 
did an end run. He held more informa-

tional meetings across the district and 
asked for another vote a month later, this 
time with mail ballots that attracted far 

more votes—almost 700 more. Almost all 
of the new votes were in favor of the con-

tract, which was approved.
Since it took so long to reach a contract, there was 

barely a year left on the two-year deal, and negotiations on 
the next contract began shortly thereafter, again with the tradi-
tional process led by attorneys from each side making offers and 
counteroffers. 

By the end of October 2007, four months after the previous 
contract expired, Tarka, frustrated by a lack of movement, called 
for the district’s first strike authorization vote in decades; the 
district hadn’t gone on strike since the 1975–1976 school year. It 
passed resoundingly and teachers began building picket signs. 
The whole affair had the added benefit of shoring up Tarka’s street 
credibility with his teachers.

“With that first contract, John had just started. The teachers 
didn’t know him,” said Esposito-Visgitis, Tarka’s successor. “But 
with the second contract, they saw John leading them.”

Three months later, after an all-night negotiation session with 
school board members, a contract was agreed to and easily 
approved by mail ballot by the union. The 2007 negotiations and 
strike authorization vote were reminders that, despite all the 
good that was in the works, it wasn’t a perfectly rosy time in 
Pittsburgh, and the opportunity to establish productive collabo-

The union president and  
superintendent were bothered by the 
contract negotiation process. Neither 
liked that, at crucial points, attorneys for 
both sides were alone in a room 
deciding the district’s future, not 
the two of them.
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relationship, so much so that VanHorn said, “If Jerri Lippert were 
to leave the district, I’d retire right away.”

The new evaluation system they were about to work on didn’t 
even have a name yet. It came to be known as the Research-Based, 
Inclusive System of Evaluation, or RISE. 

Revamping the district’s evaluation system was something 
both the administration and union leaders long sought. Roos-
evelt made changing the way the district evaluated and hired 
principals a primary project when he started. This approach 
contributed to nearly half of the district’s principals changing 
during his tenure. His goal was to get principals to see them-
selves as the professional development leaders in their schools. 
He saw RISE, then, as a natural second step in changing the way 
the district managed its employees.

The old evaluation system was often based on as little as one 
classroom visit by a principal—“and they might not even stay for 
one whole class if they thought you were good already,” Tarka said 
from his years as a teacher in the district. From that and a few 
other factors, a teacher would receive a simple “satisfactory” or 
“unsatisfactory” annually from the principal. It was seen, at best, 
as unhelpful; at worst, as simply an onerous way of meting out 
discipline; and, more typically, as worthless.

“So many of our teachers would say, ‘It’s not fair. This teacher 
next door doesn’t do what I do, doesn’t work as hard, but she gets 
a satisfactory evaluation like I do,’ ” said VanHorn, who started as 
an elementary teacher with the district 44 years ago.

The early work on RISE was done by a core team of Lippert, 
VanHorn, Esposito-Visgitis, and Jody Buchheit Spolar, the chief 
human resources officer (and one of the few cabinet-level admin-
istrators Roosevelt kept in place when he arrived in Pittsburgh). 
They began hammering out the framework and process in the fall 
of 2008, capped by a one-day retreat in December 2008 at the 
union’s office, where “we locked ourselves in a room and just 
worked through issues,” Lippert said.

They worked out the parameters of the program, but then 
took it to leadership teams of teachers and administrators at all 
of the district’s schools starting in the spring of 2009. They sent 
out a teacher survey in April to get feedback on the emerging 
proposals. Then, in a one-day retreat, they showed representa-
tives from each school—nearly 200 people in all—what they 
thought RISE might look like.

ration teetered precariously on a foundation not yet firmly 
established.

For Tarka, the incident contained an important lesson for both 
sides: no one cast aspersions on the other for the strike vote, or 
claimed victory over the other with the contract. “We were ready 
to go on strike,” Tarka said. “But I didn’t say, ‘Mark Roosevelt, 
because he’s a legislator from Massachusetts, he doesn’t have a 
goddamned clue what’s happening.’ And he didn’t say, ‘Tarka is 
an old, bald-headed union goon.’ We didn’t do that. We just didn’t 
do it. I don’t think there’s any magic to it, but I think it helped 
when we tried to sit down.”

Both Tarka and Roosevelt were bothered by the contract nego-
tiation process. Neither liked that, at crucial points in negotia-
tions, it was attorneys for both sides who were sitting alone in a 
room deciding the district’s near future, not the two of them. They 
concluded this process wasn’t going to happen again.

“That was the old way of doing business,” Roosevelt 
says now.

While leaders of both the union and 
administration were learning to 
change their culture, several projects 
in the district were convincing teach-
ers that real change was possible on the 
ground, too. One of Roosevelt’s first 
projects when he came to the district was 
to hire Kaplan K12 to rewrite most of the 
district’s curriculum. But a year into 
Kaplan’s three-year project, teacher feed-
back committees lambasted the first courses 
from the New York company. For Linda Lane, 
who was then the district’s deputy superintendent and is now 
Roosevelt’s successor, it was obvious that the district needed to 
go in a different direction. The district decided to let the teachers 
write the curriculum, but train them first, and develop a better 
feedback structure to evaluate what they produced. Engaging 
teachers in such a big way was the idea of Jerri Lippert, the dis-
trict’s chief academic officer, who realized, “it’s kind of foolish not 
to listen to [teachers].”

For the nearly 200 teachers directly involved in the training, 
writing, and feedback over two years, the process was transfor-
mational. “Before this, I was ready to quit. I was burned out and 
thinking of leaving teaching,” said Adam Deutsch, who teaches 
math at Allderdice High School and was a lead writer for the dis-
trict’s Algebra I curriculum. “But this really reenergized me.” Many 
teachers appreciated the chance to contribute as professionals 
and became “advocates in our schools and outspoken about 
reform efforts,” when that wasn’t necessarily the case before, 
according to Deutsch.

Tackling the Toughest Issues
Late in the summer of 2008, at about the time the first year of the 
teacher-led curriculum project was under way, Lippert called her 
counterpart at the union, Mary VanHorn, who worked on teacher 
professional development but was considering retirement, and 
told her, “You’re not allowed to retire yet. We have to work on this 
new teacher evaluation system together.”

In the two short years since Lippert had come to her post in the 
administration, she and VanHorn had developed an effective 

Revamping the district’s evaluation 
system was something both the  
administration and union leaders 
long sought. The old system was 
often based on as little as one 
classroom visit by a principal.
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With that system in hand, the district asked for schools to vol-
unteer to pilot RISE in the 2009–2010 school year. They expected 
to get perhaps a handful of brave schools. In the end, instructional 
leadership teams of teachers and administrators at 28 schools—
nearly half the district—agreed to pilot the program. Representa-
tives from those schools formed the core of the RISE leadership 
team that over the summer of 2009 drew up the fine print of what 
RISE would entail. It began with a four-day retreat with the entire 
team, a setting that was a revelation to those involved.

“What I loved was that all the power players on this were in the 
room together—the union, the school district, teachers, princi-
pals—hammering out the details for the framework for RISE,” said 
Cindy Haigh, a middle school health and physical education 
teacher for 13 years in the district who was part of the process. 

What they developed was a system where the teacher actively 
engages in his or her evaluation with an administrator. Both of 

them collect evidence across the school year of four teaching 
domains: planning and preparation, classroom environment, 
professional responsibilities, and teaching and learning. Class-
room visits by an administrator are preceded and followed by 
discussions about the lessons being taught. The teacher provides 
a self-evaluation before the lesson using a rubric that breaks the 
four teaching domains into 24 components of practice, and the 
discussions between them focus on areas where they disagree. 
After each observation, the administrator and teacher meet 
again to review what was observed and agree on plans for 
improvement, which are revisited throughout the year and in a 
final evaluation.

At the end of the year, rather than a final “satisfactory” or 
“unsatisfactory” finding, teachers’ practice in each of the 24 com-
ponents is assessed as distinguished, proficient, basic, or unsat-
isfactory. “The picture that’s given of my performance now is 
much more fair,” Haigh said.

Tarka saw the number of schools willing to pilot RISE as a vote 
of confidence in the direction the district was headed. “Districts 
all over the place say ‘Here’s a new system of teacher evaluation,’ 
and they institute it unilaterally. That’s one way to do it,” he said. 
“The second way to do it is do it the way it was done in Pittsburgh, 
where they brought classroom teachers with years of experience, 
they brought union representatives, they brought school princi-
pals, they brought central administrators to hammer out this 
collaborative approach to teacher evaluation so teachers simply 
wouldn’t get ‘satisfactory’ or ‘unsatisfactory.’ That helped set a 
tone of working together that was very important.”

Building on Momentum to Accelerate Reform
In mid-January 2009, Roosevelt got a call he had hoped for, but 
did not expect. John Deasy, then–deputy director of education for 
the Gates Foundation, called to say the foundation was taking a 
close look at the district to see if it could assist its efforts with a 
grant.

According to Deasy, what Gates found during its evaluation 
was basic, but essential: “There was persistence through conversa-
tion, with absolute honesty between leadership. No one gave up 
when the going got tough, and they were truly working for the 
kids.” So, in April 2009, Deasy called to say that Pittsburgh was one 
of 10 finalists invited to craft a funding proposal. Roosevelt 
thought the timing of Deasy’s call was perfect. “We were so ready 
because we’d done the precursor work,” he said. “We’d done the 
work on curriculum and the work on principals, and we were 
working on RISE.... So, the timing was really, really good for us.”

The district was given three months to bring Gates 
a proposal demonstrating how it would change. In 
May, central administration and union core leader-
ship—typically six people each, including Roosevelt 
and Tarka—plus several consultants paid for by 
Gates, and later two dozen more people as part of a 
subcommittee structure, began meeting several 
times a week and nearly daily during that last month. 
Compared to most of the district’s prior reform 
work—on RISE and rewriting the curriculum—the 
Gates proposal was intentionally done with a con-
centrated core. “It was on a tight timeline, with a big 
goal, making it incredibly intense. It had to be a 

smaller group,” said Lane, Roosevelt’s successor (Roosevelt left 
the district in December 2010 to lead the creation of Antioch Col-
lege in Ohio). To the dismay of everyone, though, the Gates pro-
cess started out like so many prior negotiations, from things as 
basic as both sides sitting in union and administration groups on 
opposite sides of the table, to the general attitude. “It was a lot of 
people just working out of old paradigms. If I think I want 1,000 of 
something, I’ll ask for 1,200 so I’ll end up where I want to be,” said 
Buchheit Spolar, who came to the district in 1986 after working in 
labor relations in the steel industry. “It’s hard to break out of that 
thinking.”

Early on, Tarka and Roosevelt began meeting privately to talk 
about specific issues, and they agreed to push their cabinets on 
both sides to deal with each other in a new way. “We said, ‘What 
if we pretend none of us has any affiliation other than we’re 
involved in education here. We want to improve outcomes here. 
You guys are union guys, we’re management guys, but let’s forget 
that. Let’s just start putting up problems on the wall. All right. 
We’ve made a lot of progress in K–8. We’ve made none in high 
schools. That’s pretty crappy. And we’re embarrassed by that, and 
we should be embarrassed. So, let’s just put something up like 
high school diplomas. Let’s leave our swords and shields outside 
the room. Let’s agree everything’s private, no one’s gonna be held 
accountable, and let’s talk. What would you do? What would I 
do?’ ” Roosevelt recalled.

Lane noted that working on the Gates proposal built on prior 
collaborative work and also strengthened the relationships at the 
same time. “Doing something really hard together really builds 

“What I loved was that all the power players 
on this were in the room together—the 
union, the school district, teachers, 
principals—hammering out the details for 
[the new evaluation],” said Cindy Haigh, a 
middle school teacher.



AMERICAN EDUCATOR  |  FALL 2011    33

trust,” Lane said while reflecting on the intense work during the 
summer of 2009. In awarding $40 million for the district’s Empow-
ering Effective Teachers proposal in November 2009, Gates told 
the district it believed that relationships had truly changed.

What the district proposed was a plan based on three priorities: 
to increase the number of highly effective teachers, to put more 
highly effective teachers in front of high-needs students, and to 
create environments that promote college readiness for all stu-
dents. The district said it would pursue those priorities with seven 
initiatives:

1. Create a Promise-Readiness Corps of highly effective teach-
ers who stay with the same students in ninth and tenth 
grades—which is when many students drop out—with a goal 
of getting them to eleventh grade ready for college, or “Prom-
ise-Ready” as the district now refers to it;

2. Refine RISE and implement a project to 
assess who is a highly effective teacher;

3. Improve teacher recruitment, hire new teach-
ers earlier, and create an alternative certifica-
tion program;

4. Foster a positive teaching and learning 
environment in every classroom for 
teachers and students;

5. Create a teacher academy to shep-
herd new teachers and provide pro-
fessional development for experienced 
teachers;

6. Create a new performance-pay and career-
ladder system that links performance to the 
opportunity for new, higher-paying jobs with expanded 
responsibilities, and also seeks to put more effective teachers 
in front of high-needs students; and

7. Create a new technology system that gives teachers more 
tools to be highly effective.

Sealing the Deal
As exhilarating as winning that grant and making bold proposals 
was, it all still needed to be put into a new contract, with the old 
one about to expire in June 2010. “The fact that we had put ideas 
into the Gates process was important because it helped establish 
the framework for collective bargaining,” Tarka said.

After the 2009 year-end holidays, Roosevelt and Tarka talked 
about the upcoming negotiations, and both agreed they wouldn’t 
use any attorneys in direct talks—though attorneys would review 
what they agreed to—and there would be no board members 
engaged in the negotiations. Neither wanted to go back to the 2007 
negotiation when there was “a great deal of time wasted, great deal 
of money wasted, a lot of posturing and crossing t’s and dotting 
i’s,” said Tarka. It was a startling move, but with all the other 
changes the two sides would make in crafting this new contract, 
as Buchheit Spolar put it, “the entire collective bargaining process 
was turned on its head anyway.”

Among the biggest changes was the first negotiating session in 
January 2010. The attendees were just Roosevelt and Buchheit 
Spolar for the administration, and Tarka and George Gensure for 
the union. “I put a one-page paper on the table and said, ‘I think 
this is the outline of our settlement,’ and everyone more or less 

agreed,” Buchheit Spolar said. “We spent the next four months 
defining that one-page settlement.”

After a month’s worth of meetings, Tarka decided he needed 
to bring in most of his core leaders. “I told them I was not going 
to try to explain to my key staff every time we had a meeting. 
Because then I was doubling the work. And also they were being 
secondhand recipients,” said Tarka. In addition, he needed mul-
tiple voices to give firsthand accounts of exactly what was hap-
pening to spread the truth through the union. He wanted 
VanHorn, Esposito-Visgitis, then–PFT Secretary Sylvia Wilson, 
and Bill Hileman, who played an integral role throughout the 
Gates proposal process, to be participants in the bargaining.

From there, the two groups worked in concert, drawing up 
specific definitions for those areas it had proposed to Gates, but 

leaving some of them open-ended, to be worked out in one- and 
two-year-long committee structures within the district, such as 
how the Promise-Readiness Corps would function. The negotia-
tions became an extension of the methods and process the two 
groups had developed during the Gates grant work, which Roos-
evelt liked to say was simply “adults solving problems together.”

One of the areas where they worked the hardest was the per-
formance-pay package. Tarka asked Esposito-Visgitis to head up, 
and eventually write, that portion of the contract. “I loathed the 
idea,” she said. “I don’t think it’s fair. I haven’t seen it done fairly 
and we’re trying to make it work fairly. But John made me write 
it, because I’m the RISE queen and worked so much on that with 
Mary [VanHorn].” Tarka said it was specifically because she knew 
the objections to performance pay so well that he chose her. “She 
would anticipate what members would object to, because the 
concerns she had were very legitimate concerns.”

There were two main objections: the district’s teachers had 
worked under the current experience-based, step-salary system 
for decades, so asking them to vote to scrap that would never fly; 
and there simply was no proof anyone could find that perfor-
mance-pay systems work well. “You can approach these things a 
couple different ways,” Tarka said. “You can approach it with a 
bludgeon and impose it on everyone. It’s easy to find perfor-
mance-pay plans like that that haven’t worked and are viewed 
negatively in many school districts. We got feedback on one 
performance-pay plan where teachers regarded it as ‘winning the 
lottery’ because they had no idea what they did to earn it.”

In awarding $40 million for 
the district’s Empowering 
Effective Teachers proposal in 
November 2009, the Gates 
Foundation told the district it 
believed that relationships had  
truly changed.
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In contrast, “if you provide, as we did, a number of career lad-
der positions, for which people apply and have to show their eli-
gibility, that’s a key way to get performance pay in place that might 
work,” Tarka said. “We’ve also done work so that school-wide 
performance can be recognized, district-wide performance can 
be recognized. A couple of the plans do recognize student 
achievement, but rather than do some of the negative things that 
some traditional performance-pay plans have done in terms of 
divide and alienate, it’s more based on a school working together 
and a district working together to try to raise student achievement 
overall.”

The six new career ladder positions—from teacher leaders and 
mentors, to Promise-Readiness Corps teachers, to instructors at 
the new teachers’ academies—will pay $9,300 to $13,300 more 
annually. Teachers in those positions will work longer days and a 
longer school year.

Also, in a move designed to get what they knew would be hard 
votes anyway, the contract provides an opt-in provision to the 
performance-pay package for regular classroom teachers. That is, 
existing teachers can stay on the standard payment schedule if 
they choose to, and still earn more money under the con-
tract, including $1,500 more per year 
if a teacher is already at the top of 
the scale. Teachers hired since July 
1, 2010, have been required to be 
part of the performance-pay 
system.

New teachers in core subjects will spend a 
year in the new teachers’ academy as part of 
their new four-year process of earning tenure. 
Tightening up tenure requirements is something 
Roosevelt began emphasizing when he delved into 
principal evaluation and training in his first year. He 
reminded principals that, though schools rightly get 
blamed for having too many bad tenured teachers, state law 
leaves granting tenure up to the district. Awarding tenure inevi-
tably falls on the principals who evaluate the teachers.

Details of exactly how teachers would be evaluated under the 

new contract that will qualify them for higher pay were left to a 
committee structure to work out over the next two years. The same 
is true for components of the Promise-Readiness Corps, which 
were intentionally left unwritten in the contract—a decision Tarka 
said has been confusing, but was necessary. He told teachers, “We 
didn’t want to work it all out before we passed the contract and 
bring you a deal that said, ‘Here’s what it is.’ Instead we’re more 
interested in working on it together, getting practitioner input … 
and how we determine how effective it is.”

The district was elated when the contract was approved with 
little rancor in June 2010, and then doubly so three months later 
when the federal government finally approved a $37.4 million 
grant to help fund the new programs.

So how did it all happen? Roosevelt pegs it to one change 
that evolved over the last two years of his tenure in par-
ticular: “I don’t go many days without talking to John. I 
ask him for advice on everything. If I have a decision to 

make that seemingly has nothing to do with him, I’m gonna call 
John and ask his advice,” he said. “It’s not shared governance, but 

it’s approaching some version of shared governance. And 
I think it gets you a lot.”

Tarka, with his long history through the ups and 
downs of the last four decades in the district, sees 

the successes in historic scope. “This last chapter 
of this story began in 2005 when [former super-
intendent] John Thompson was pushed out, 
when Al Fondy died, when Mark Roosevelt 
came in,” said Tarka. “When we were at one of 
the lowest points we had been as a school dis-
trict. There were efforts by some to destroy the 

union because they saw Al’s demise as a time of 
great weakness, and it was. We were really rock bottom. 

There were many, many nights when I woke up at 3 a.m. and 
didn’t get back to sleep. And I’m sure Roosevelt did too. But you 
fight and you grapple and you get through the process and you 
realize perhaps if we treat each other fairly, perhaps we can make 
some real changes here.” ☐

The story of the partnership between the 
Pittsburgh Public Schools and the 
Pittsburgh Federation of Teachers offers a 
powerful counterpoint to the current 
rhetoric about district-union relations. At 
its core, the story is deceptively simple. 
District and union leadership modeled a 
new way of partnering. Successive, 
successful collaborations on issues that 
grew in complexity built trust, capacity, 
and a sense of possibility. A commitment 
to focus on vision and problem solving 
created space for creativity. And engaging 
teachers at every step in the work built 
ownership, leveraged expertise, and led 
to better results for teachers, the system, 

the union, and, most importantly, for 
students and their learning. Boiling the 
themes from the PPS-PFT partnership 
down, four strategies emerge that other 
school districts and teachers’ unions may 
want to pursue:

•	 Communicate and collaborate on a 
wide range of topics to create shared 
understanding on substantive issues 
and a track record of constructive 
collaboration that supports contract 
negotiations.

•	 Demonstrate from the top of both the 
school system and the union a 
commitment to genuine dialogue and 

partnership, creating an example for 
others to emulate.

•	 Embrace uncertainty and commit to 
learning through design and imple-
mentation to support the pursuit of 
ambitious goals and to create joint 
ownership for developing solutions.

•	 Replace traditional negotiations with a 
problem-solving approach that defines 
priorities for the work of the district 
and its teachers first, and then drafts 
contract provisions to reflect the 
priorities. Consider ways to limit the 
role of lawyers and expand the role of 
practitioners.

–S.D.H.

Lessons to Share
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By Thomas G. Sticht

One hundred fifty-three thousand words per week. That’s 
the difference between the 215,000 words per week 
that the average child in a privileged home hears and 
the 62,000 words per week that the average child in a 

family on welfare hears. I’ll explain the research behind these 
numbers later; for now, just consider how staggering the differ-
ence is. And consider the implications. Hearing language is the 
first step in learning to read and write and make sense of the 
world.

The language gap that results in the achievement gap begins 

at home. Schools can and should do their part to close this gap, 
but parents, by reading to their children and interacting with 
them in positive and encouraging ways, need to do their part, 
too.

The idea that families need to provide enriching educational 
activities is not new. In 1908, Edmund Burke Huey, regarded as 
“one of the foremost leaders” in educating children with learning 
disabilities,1 wrote, “The school of the future will have as one of its 
important duties the instruction of parents in the means of assist-
ing the child’s natural learning in the home.”2 This insight was just 
one of many in his classic work The Psychology and Pedagogy of 
Reading, a 500-page book so highly regarded that it was reprinted 
by the MIT Press in 1968 and again by the International Reading 
Association in 2009.

Today, a substantial body of scientific evidence supports 
Huey’s call for the instruction of parents in the means of improv-
ing children’s learning at home, and therefore their learning at 
school. Much of this evidence comes from the best research in 
early childhood education and, in particular, one recurring find-

Getting It Right from the Start
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ing: the most effective early childhood education programs 
include early parenthood education. The results of studies of 
major early childhood education programs suggest that some of 
the long-term academic and social outcomes of early childhood 
education result not so much from the direct education of the 
children, but rather from education provided to highly disadvan-
taged parents. Changes in parenting help explain why relatively 
short-term education programs for children could sustain them 
through school, and into adulthood. Better parenting provides a 
long-term educational intervention for children.

Before diving into the relevant research from effective early 
childhood programs, let’s take a closer look at why Huey con-
cluded that schools would need to teach many parents to facilitate 
learning at home. As Huey understood—and cognitive scientists 
have since demonstrated—literacy follows oracy, so parents who 
foster their young children’s listening, speaking, vocabulary, and 
knowledge are also fostering success in school.

The Intergenerational  
Transfer of Literacy
In The Psychology and Pedagogy of 
Reading, Huey reflected on the role 
of speech in reading. Drawing from 
the scholarly literature on reading 
and from teachers’ observations, he 
concluded, “The child comes to his 
first reader with his habits of spo-
ken language fairly well formed, 
and these habits grow more deeply 
set with every year. His meanings 
inhere in this spoken language and 
belong but secondarily to the 
printed symbols.”3

Sixty-six years later, my colleagues and I recast Huey’s state-
ment as a simple three-part model of the development of literacy. 
We asserted that:

1. People are born with information processing skills and the 
capacity for storing knowledge in memory.

2. By means of these information processing skills, when 
exposed to oral language people acquire the oracy skills of 
listening comprehension and speech, and use both to con-
struct meaning and store knowledge.

3. With proper support in literate societies, people acquire the 
skills of reading and writing, which draw upon the same 
language and knowledge base that is used for listening and 
speaking.4

My colleagues and I call this the oracy-to-literacy transfer effect. 
Of course, we developed this simple transfer model not based 

on Huey alone, but on a large body of studies. For example, our 
model is supported by research conducted in the 1960s by Walter 
Loban, whose longitudinal work on the development of language 
and literacy has been internationally recognized. He assessed 
children’s oral language ability before they started first grade, and 
then tested their reading skills at grades 4 through 8. He found 
that those with high oral language skills before the first grade 
became high-ability readers and those with low oral language 
skills became low-ability readers.

Some 20 years later, Loban’s work on the relationship of oracy 
to literacy was greatly expanded by researchers Betty Hart and 
Todd Risley.5 Over two and a half years, they observed and 
recorded 42 families for an hour each month. At the beginning of 
the study, each family had a 7- to 9-month-old infant. Knowing 
that preschoolers from low-income families tended to have 
smaller vocabularies and overall weaker oral language than their 
peers from higher-income families, they wanted to see what hap-
pened before preschool—to determine the quality and quantity 
of language to which these children were exposed as they learned 
to talk. The 42 families spanned the income range, with 13 profes-
sional families, 23 working-class families, and 6 families on wel-
fare. It took years to transcribe the tapes and analyze the data, but 
eventually they found extraordinary differences in the extent to 
which parents spoke to their children. Hart and Risley wrote, 
“Simply in words heard, the average child on welfare was having 
half as much experience per hour (616 words per hour) as the 
average working-class child (1,251 words per hour) and less than 

one-third that of the average child 
in a professional family (2,153 
words per hour).”6 Extrapolating 
these hourly findings to weekly 
totals (assuming 100 hours awake 
per week), they came up with the 
numbers with which I opened this 
article: 215,000 words heard by 
children in professional families 
and 62,000 words in welfare fami-
lies. The weekly total for working-
c l a s s  f a m i l i e s  w a s  1 2 5 , 0 0 0 . 
Extrapolating these hourly findings 
across early childhood, they esti-
mated that from birth to age 4, 

welfare children would experience some 13 million words of oral 
language; working-class children, around 26 million words; and 
children of professional parents, some 45 million words!

According to the oracy-to-literacy transfer effect, the children 
hearing the most words would develop the largest oral language 
vocabulary, and those hearing the fewest words would develop 
the smallest oral language vocabulary. Furthermore, once these 
children learn to decode, their oral vocabulary would determine 
their reading and writing vocabulary. Indeed, when Hart and 
Risley tested the children’s oral vocabulary at age 3, the profes-
sional, working-class, and welfare children ranked highest, 
middle, and lowest, respectively. Six years later, 29 of the children 
were tested again, and their oral language skills at age 3 were 
highly correlated with their reading vocabulary and comprehen-
sion in third grade.

While we may hope that the early oral language gap would be 
closed in the first few years in school, the fact is that children 
spend very little time in school. The primary influence on their 
language development remains the home environment. More-
over, by the time children start school—even preschool—the 
differences in the language experiences they have had are stag-
gering. Huey was right: many parents need to be taught how to 
support learning at home.

The strong oracy-to-literacy transfer effects found by Loban 
and Hart and Risley (and many others) explain to a large extent 

Parents who foster 
their young children’s 
listening, speaking, 

vocabulary, and knowledge 
are also fostering success 

in school.
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the ubiquitous finding in industrialized nations that parents’ 
educational level is a strong predictor of children’s literacy level. 
Significantly, the oracy-to-literacy transfer effect suggests that it 
is not parents’ education level per se that produces an intergen-
erational transfer of literacy, but rather what better-educated 
parents do with their children using oral language and literacy 
skills.

Discussing the ways children of educated parents may acquire 
a strong foundation for reading, 
Huey wrote: “The secret of it all 
lies in the parents’ reading aloud 
to and with the child.... The child 
should long continue to hear far 
more reading than he does for 
himself…. Oral work is certain to 
displace much of the present 
written work in the school of the 
future, at least in the earlier 
years; and at home there is 
scarcely a more commendable 
and useful practice than that of 
reading much of good things 
aloud to the children.”7 Decades 
of research support Huey yet 
again: on average, children’s 
listening comprehension sur-
passes their reading compre-
hension until seventh or eighth 
grade. Especially in the early 
years,  and continuing up 
through middle school (and for 
some students, even into high 
school), learning through oral 
work is indeed essential.8

Listening to text read aloud is 
especially important: research-
ers have found that texts use 
much more advanced vocabu-
lary and grammar than spoken 
language. A recent summary of 
that research stated, “Regardless 
of the source or situation and 
without exception, the richness and complexity of the words used 
in the oral language samples paled in comparison with the written 
texts. Indeed, of all the oral language samples evaluated, the only 
one that exceeded even preschool books in lexical range was 
expert witness testimony.”9 Addressing the extraordinary differ-
ences that Hart and Risley found would not be as easy as encour-
aging low-income parents to read to and speak with their children 
as much as possible—but that would be a good start.

The Intergenerational Transfer of Character
Literacy is not the only essential ability that is strongly influenced 
by parenting; character traits like motivation and persistence are 
also transferred from one generation to the next. And, like literacy, 
these traits have a substantial impact on student achievement. 
For example, researchers have found that “Parental beliefs, values, 
aspirations, and attitudes … are very important, as is parental 

well-being…. Parenting skills in terms of warmth, discipline, and 
educational behaviours are all major factors in the formation of 
school success.”10

Hart and Risley’s research provides some insights into how 
parents differ along these lines: not only were there large differ-
ences in the quantity of oral language in the 42 homes, but also in 
the quality of the language. Children in professional families 
heard far more encouraging comments, and far fewer discourag-

ing ones, than children in fami-
lies on welfare. Specifically, in a 
professional family, the average 
child heard 32 affirmatives and 
5 prohibitions per hour; in a 
working-class family, the aver-
age child heard 12 affirmatives 
and 7 prohibitions per hour; and 
in a welfare family, the average 
child heard 5 affirmatives and 11 
prohibitions per hour. Recalling 
the data on the quantity of lan-
guage, we can see that children 
in professional families heard a 
lot of language—and much of it 
was positive. But children in 
welfare families heard relatively 
little language—and much of it 
was negative. These findings 
suggest that the feelings con-
veyed through oral language 
may influence the development 
of noncognitive traits such as 
motivation and persistence in 
learning.

While at first it may seem that 
intervening in the emotional 
aspects of parenting would be 
quite a challenge, numerous 
studies have found that the 
major outcome of adult basic 
education is improved noncog-
nitive skills. Almost universally, 
studies of adult basic education 

report that adults feel better about themselves, overcome learned 
helplessness, and feel more motivated to succeed in life; impor-
tantly, these positive noncognitive skills often modify adults’ 
behaviors with their children.11

In research with Wider Opportunities for Women (WOW), for 
example, Sandra Van Fossen (a research associate at WOW) and 
I found that mothers enrolled in basic-skills programs reported 
that they spoke with their children about school more, read to 
them more, took them to the library more, and so forth. In one 
visit to a single mother’s home, the mother’s second-grader said, 
“I do my homework just like Mommy” and thrust his homework 
into the researcher’s hand. This type of emotional, noncognitive 
development in the child was obtained for free as a spinoff of an 
adult basic education program.12

Adult education focused on improving parenting can also be 
effective. Longitudinal research on the Prenatal/Early Infancy 

Mothers enrolled in basic-skills 
programs reported that they 

spoke with their children 
about school more, read to 

them more, and took them to 
the library more.
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Project, for example, found many benefits for families in the pro-
gram as compared with families in the control (nonintervention) 
group. This project studied two interventions, one more intensive 
than the other. In the more intensive (and more effective) inter-
vention, young women were visited at home by nurses from about 
midway through their pregnancy until their children were 2 years 
old. The nurses addressed everything from prenatal care to child-
rearing to employment. When the children were 15 years old, they 
were less likely to have been 
arrested, abused, or neglected. 
Similarly, their mothers were less 
likely to have been arrested, con-
victed, or incarcerated, and they 
reported many fewer episodes of 
impairment due to alcohol or 
drugs. Their mothers also had 
fewer subsequent pregnancies 
and went a longer time between 
births, which means they could 
devote greater attention to each 
child.13

Particularly strong benefits for 
character development have 
been found when child and par-
ent education are combined. For 
instance, the HighScope Perry 
Preschool Program, a carefully 
studied preschool program that 
provided weekly home visits, 
mainly had character—not cogni-
tive—benefits. Discussing Perry 
and similar programs, Nobel 
Prize–winning economist James 
J. Heckman downplayed their 
effects on children’s cognitive 
skills, stating, “Enriched early 
intervention programs targeted to 
disadvantaged children have had 
their biggest effect on noncogni-
tive skills: motivation, self-con-
trol, and time preference.... 
Noncognitive skills are powerfully 
predictive of a number of socioeconomic measures (crime, teen-
age pregnancy, education, and the like)…. Kids in the Perry Pre-
school Program … are much more successful than similar kids 
without intervention even though their IQs are no higher. And the 
same is true of many such interventions.”14

Parenting Power in Preschool Programs
While parent education appears to be an important part of highly 
effective early childhood programs, such programs have many 
components, and I have found no research that isolates the effects 
of the parent education component (or any other single compo-
nent).* Yet, there are indications that some of the long-term cost-

beneficial effects of early childhood programs result in part from 
the effects that the programs had on changing how the parents 
interacted with their children.

In a report for the Economic Policy Institute, Robert Lynch 
(an economics professor at Washington College) provided an 
analysis of several carefully studied early childhood education 
programs and concluded that they produce a considerable 
return on investment.15 He found that investments in high-quality 

early childhood education pro-
grams consistently generated 
more than a $3 return for every $1 
invested.

As an example of possible 
early parenthood education 
activities that may have influ-
enced the preschool children’s 
development, Lynch reports that 
in the well-known Abecedarian 
Early Childhood Intervention 
program, parents were given spe-
cial educational materials to help 
them engage in educational 
activities with their children. 
Follow-up research showed that 
the mothers in the intervention 
achieved more education than 
those in the comparison group, 
and fewer of the intervention 
mothers had additional births 
than did the comparison mothers 
(which, again, means more time 
is available for each child).

The important role of parent 
education is supported by Law-
rence Schweinhart, who is the 
president of the HighScope Edu-
cational Research Foundation 
and was the lead researcher on 
the Perry Preschool longitudinal 
study. Discussing what he sees as 
the key ingredients for achieving 
a good return on investment from 

early childhood programs, he recommended that such programs 
“have teachers spend substantial amounts of time with parents, 
educating them about their children’s development and how they 
can extend classroom learning experiences into their homes.” In 
addition, he noted, “All the programs in the long-term studies 
worked with parents. In fact, in the HighScope Perry Preschool 
program, teachers spent half their work time engaged in such 
activities.”16 This strongly suggests that some of the success of early 
childhood programs may be dependent upon educational activi-
ties to improve the skills and knowledge of parents.

It has been more than 100 years since Huey set forth a clear 
and effective path for supporting learning in the home. Edu-
cating those who are, or are about to become, parents offers 
the possibility of obtaining payoffs for future generations 

even before conception occurs. And, if we focus our limited 

If we focus our limited 
resources on reaching first-

time parents, then one 
“dose” of parenting 

education could also benefit 
succeeding children.

*Such research would be very helpful to program developers, but it is time consuming 
and expensive. To determine the effectiveness of each program component, a whole 
series of studies would have to be done in which one component at a time is changed.
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resources on reaching first-time parents, 
then one “dose” of parenting education 
could also benefit succeeding children. 
Given the intergenerational nature of lit-
eracy and character, that one dose could 
even benefit future generations. It is time 
that we move from thinking about educa-
tion in terms of each child, to thinking 
about education from a multiple-life-
cycles perspective. If we are really serious 
about attaining long-lasting increases in 
student achievement, we should look to 
both the school and the home: early par-
enthood education should take its place 
alongside early childhood education as a 
primary means of getting education right 
from the start. ☐
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and career plans along the way.
Former Hidalgo High School principal 

Marilu Navarro, who has also served as 
the school’s college-readiness coordina-
tor, said that a hands-on approach has 
been vital for the students. For example, 
she said that students rushed into her 
office after attending the first day of a col-
lege psychology course. The professor had 
given them a syllabus with reading assign-
ments and let them know that he would 
be calling on several students each day in 
class, asking questions based on the read-
ings. If a student didn’t know the answer, 
that student could expect an F for the day. 
The students were in a panic; they didn’t 
know what to do. She suggested they start 
a study group, and helped them learn to 
outline and discuss their assigned read-
ings. Once they learned to help one 
another, they passed the course. “It’s 
about teaching them the college culture, 
the college mentality,” she said. “They may 
be enrolled in a college course, but they’re 
still 14. It may take four years to get them 
there, but we’re hoping that when they do 
leave us, they leave us with that mentality 
of ‘I’m independent. I can ask questions. 
I can go explore.’ ”

Besides having a wide range of counsel-
ing options, Hidalgo’s students also have 
access to a wide range of academic inter-
ventions outside of class. In 2009–2010, the 
junior high school changed its school day 
to create an advisory period. Students 
needing assistance in math or language 
arts are tutored, in groups of about 10 to 15 
students, by their core teachers. Other stu-
dents are grouped in larger classes and 
participate in enrichment activities, such 
as reading novels, writing, or creating 
presentations. 

At the high school, the eight-period 
day builds in flexibility for academic 
tutoring during school. All teachers are 
scheduled for two planning periods: a 
personal planning period and a common 
one for teachers in the same department. 
Early in each semester, teachers use the 
common period to meet daily with their 
department to discuss their curriculum, 
align their lessons, and identify students 
who may need extra help. After the first 
several weeks, the common periods are 
used to pull students out and provide 

tutoring, including additional prepara-
tion for the Texas Assessment of Knowl-
edge and Skills (the state assessment for 
school accountability) and the THEA. 
Teachers also provide tutoring after 
school every day and on Saturdays. Stu-
dents who need additional support are 
directed to stay after hours, and busing is 
provided late so students can get home. 
Teachers receive extra compensation for 
Saturdays, but not for afternoon week-
days. Bishakha Mukherji, who teaches 
English, said, “Many [students] don’t have 
computers at home, so we stay as long as 
they need.”

Moving Forward
The Hidalgo Independent School District 
is at a crossroads: Its first group of early 
college students graduated in June 2010. 
The original grant funding for its early col-
lege programs has ended. Its postsecond-
ary partnerships with its nearby university, 
community college, and technical college 
are changing as those institutions wrestle 
with their own budget challenges. And the 
district is taking steps to sustain the initia-
tive—including applying for grants, 

Hidalgo
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streamlining procedures, finding cost sav-
ings, and doing everything it can to build 
on its early college approach.

According to Blaha, it’s not a question 
of turning back but of determining the best 
ways to move forward—because students, 
parents, and the community have already 
accepted success in college as the goal of 
high school. “We know we can do this,” he 
said. “We’ve convinced ourselves that this 
is possible.”

Carlos Cardoza, treasurer of the school 
board and a trustee for 14 years, has sev-
eral children, all of whom, he said, have 
the ability to succeed in college. But his 
oldest daughter graduated from high 
school well before the early college pro-
gram took effect. In college, she had to 
take remedial classes, which have slowed 
her progress toward her degree. “That’s 
where they fall behind,” he said. “And that 
makes it a lot different, in the pocketbook 
… because you have to pay for that.” In 
contrast, “These kids now that graduate, 
they’re ready,” he said. “We may not be a 
big school, but our kids are doing all right. 
That’s why we call this a little treasure on 
the border.” ☐
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Foreign Policy  24.95 17.95 
Fortune  59.95 29.98 *
Fun to Learn Friends (2-6) 39.92 34.97 
Girl’s Life (ages 10-15) 19.95 14.95 
Glamour 18.00 12.00 *
Golf 19.95 15.00 
Golf Digest 27.94 14.97 

Martha Stewart Living 28.00 24.00 
Men’s Fitness 21.97 21.97 
Men’s Journal 19.97 9.97 
Midwest Living 19.97 11.97 
Money 39.89 19.95 *
More Magazine 18.00 14.97 
Mother Earth News 18.00 13.97 
Mother Jones 24.00 15.00 
Motor Trend 18.00 10.00 
The Nation 52.00 26.00 
National Geographic Traveler 17.95 14.95 
New York Magazine    24.97 19.97 
The New Yorker 1 yr 69.95 39.95 
 2 yrs 102.07 75.00 
Newsweek 50.00 35.00 
Old House Journal 27.00 15.97 
Organic Gardening 23.94 23.94 *
Outdoor Life 19.97 11.97 
Outdoor Photographer 19.94 10.98 
Parenting - Early Years 17.97 9.97 
Parenting - School Years 17.97 9.97 
Parents 15.98 9.97 
PC World 29.90 19.97 
Popular Photography 24.00 11.97 
Popular Science 19.95 12.00 

Smart Money 24.00 15.00 
Smithsonian 34.00 12.00 
Sound & Vision 29.00 12.00 
Southern Living 36.00 24.00 
Sparkle World (girls 3+) 39.92 34.97 
Sporting News 59.90 20.00 
Sports Illustrated 89.04 39.95 *
Stereophile 19.94 12.97 
Sunset 24.00 19.95 
Teen Vogue 15.00 10.00 
Tennis 18.00 12.00 

Awe 
inspiring, 
puts you in 
the heart of 
the action!

         56 issues for only $39.95

This Old House 1 yr 20.00 20.00 
 2 yrs 40.00 30.00 
Time [56 issues] 59.95 29.95 *
Time Out - New York 39.94 19.97 
Town & Country 28.00 15.00 
Travel & Leisure 45.00 19.00 
TV Guide 58.14 39.96 

Great Rates!
Save ON Your 

FavorIte TItles

Smithsonian  $12.00
The Economist  $77.00
  The Economist 25 iss  $39.90
The New Yorker 1 yr  $39.95
  The New Yorker 2 yrs  $75.00
New York Magazine  $19.97



Muslim Voices on Democracy: 
A Reader
From the Albert Shanker Institute,  
a timely collection of speeches, documents, 
and essays for use by secondary and  
postsecondary social studies, history, and  
government teachers.

The political upheavals in Egypt, Tunisia, Bahrain, Syria, and Libya have riveted the 
world’s attention and destroyed widely held stereotypes of a Muslim Middle East 
incapable of pushing for democratic change.

Yet most Muslims live in democratic countries outside the Middle East 
and have been working to build democratic systems for years.

This resource will expose American students to the struggle for  
freedom of democratic Muslim activists past and present.

Download your free copy from the Albert Shanker Institute’s website at  
www.ashankerinst.org/MuslimVoices.pdf.
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