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Welcome to 
Math Class
Damien is at once my favorite kind of student and the student 
who makes me question everything. We’re sitting together for 
an informal conversation about his educational experiences at 
Humbolt Early College High School. Humbolt is a public school 
right outside Detroit, tucked away behind a lake just off I-94. 

Currently a senior, Damien has big plans for the future—his 
own and the community’s. After receiving a degree in political 
science, he’s going to devote his life to those less fortunate than 
himself. This is especially remarkable considering that his own 
upbringing wasn’t terribly privileged.

I N T R O D U C T I O N

1
C H A P T E R
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2 NECESSARY CONDITIONS

Damien is quick to talk about his favorite classes. Last year he helped organize a 
zombie 5K fun run as part of a community project. The year before that, he partici-
pated in a political debate in which students developed their own political platform in 
advance of the midterm elections. His favorite class was a combination sophomore-level 
English–social studies course creatively titled Money, Power, and the American Dream.

Our conversation turns to math instruction. Or rather, I turn it to math instruc-
tion, probably against Damien’s will. I ask, year by year, about his experiences in math. 
As a freshman in algebra, he recalls mostly working through packets, which he did 
diligently. He received decent grades, but when I press a bit further, he isn’t able to 
identify any concepts he learned that year. “I remember you always had to get x on the 
left side. . . . If a number or letter is over another letter, you can cross them out. . . . 
On a graph the x-axis is the horizontal one and the y-axis is the one that goes up and 

down.” For some reason, he can remember that the multiple-choice 
final exam for the year had exactly eighty questions on it.

Sophomore year he took geometry. The teacher was young and 
enthusiastic. Gone were the days of packets. His teacher, Ms. Fisher, 
tried to make things more interactive and dynamic. Damien recalls 
going outside to measure the length of a shadow (but doesn’t remem-
ber exactly why). They had a project where they designed a floor 
plan of a house. Each student had to use “one of every shape” and 
calculate the square footage. I ask Damien if he liked this approach 
better than his freshman algebra experience. “I don’t know.” He 
pauses. “I liked the hands-on stuff, but my grades weren’t as good. 
I wasn’t always sure what I was supposed to be doing.” His grades 
suffered a bit, though his standardized test scores were about on 
par with what they were for algebra. Damien also didn’t like the 
groupwork when it was assigned. He recalls a mixture of groupwork 
and groups not working.

Junior year brought about Algebra 2. Humbolt Early College 
High School, concerned by its low test scores, invested heavily in instructional software 
and the corresponding curriculum. The entire math department at Humbolt was now 
to teach using the curriculum provided by the developers. In practice, this meant that 
Algebra 2 was now taught in a computer lab, each kid at a computer. Damien dutifully 
clocked in every day and progressed through whatever the software had him doing 
for that session. If he needed help with something, there was a little icon or button 
he could push and it would give him a hint. Once he answered enough questions in 
a row correctly, he could progress to the next topic.

Deciding what senior math to take was difficult for Damien. The counselors at the 
school encouraged him to take a higher-level math course, presumably pre-calculus 
and/or Advanced Placement Stats because it looks good on a transcript. He had to 

For an education environment 

that strives to standardize 

instruction and student 

outcomes, there is remarkably 

little consensus about what 

a quality secondary math 

classroom looks like. Students 

progress through learning 

environments that may look 

nothing like one another: 

worksheets, instructional 

software, groupwork.
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3CHAPTER 1 : INTRODUCT ION  Welcome to Math Class

balance the understanding that universities like higher-level math courses against the 
presupposition that his GPA might suffer in those classes. He also didn’t really like 
math at this point. When it wasn’t boring, it was confusing. When it was doable, it 
was uninviting. To him, math was a series of steps to follow, with regular tests just to 
make sure he was following them correctly. I ask him point-blank, yes or no, if he’d 
describe math as recipe-following, knowing full well it is a terrible interview question. 
He confirmed and added, “That’s exactly what it is. It’s these things you have to do 
in the right order. It’s more like baking than cooking. With baking you have to get 
everything exactly precise.” He holds his thumb and index finger close together as if 
he’s describing something very small. I had no idea he was—among his many talents—
a kitchen aficionado. “You have to do it just like this at the right time or it all falls 
apart.” He smiles and chuckles. “But there’s no cake at the end.”

“What about geometry? What about in Ms. Fisher’s class? Wasn’t that fun?” At 
this point, I am really digging.

“It was pretty good. Now that I think about it, I probably did learn a lot in that 
class, but it’s hard to place it.”

To recap, in his freshman year Damien worked mostly on packets. Sophomore 
year he had a young teacher with classroom management issues struggling to promote 
groupwork and hands-on experiences. Junior year he sat at a computer and received 
hints from the instructional software program.

Damien wouldn’t tell you he was “damaged” by his high school math education 
experience. Going into senior year, he had completed three courses, all taught by 
credentialed teachers with training and supporting resources. He didn’t fail any of 
the courses; in fact he got mostly Bs and As throughout his time in math. This isn’t 
one of those horror stories you read in a Jonathan Kozol essay where a student has a 
permanent substitute teacher for ten months or the facilities are rotting from mold 
or a student goes two years with provisionally credentialed teachers. This is a good 
student having a relatively par-for-the-course math experience, and he emerges from 
it hoping to take as little math in the future as possible. The tasks he performed were 
of middling or varying quality. The instruction was misaligned or spotty. His view of 
himself as a mathematician was flagging, and his view of math was that it’s something 
you do without agency, in isolation.

Ultimately, he decided to go with pre-calculus for his senior-level math course. 
It’ll look good for college applications. And he had heard the teacher was nice.

  

Walking down the halls of the math wing at Francis Valley High School, just north 
of the Bay Area in California, I can see the varied, haphazard approaches Damien 
described in Michigan. What Damien experienced in three wildly different pedagogical 
models over the course of his high school career, I can see playing out here at exactly 
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4 NECESSARY CONDITIONS

the same time. In room 201, kids are all at computers dutifully typing and clicking 
away. In 202, students are working on poster paper (well, most are). In 204, several 
kids have their heads on their desks.

For an education environment that strives to standardize instruction and student 
outcomes, there is remarkably little consensus about what a quality secondary math 
classroom looks like. Students progress through learning environments that may look 
nothing like one another: worksheets, instructional software, groupwork. If we think 
about a learning environment as an ecosystem, it would be like asking a species to 
adapt and thrive in a rain forest, a desert, and tundra.

Even in schools where practice is aligned, it’s often done so with the bludgeon of 
a prescriptive curriculum that gives students false ideas around what mathematics is 
and serves to erode their identities as young mathematicians.

It occurs to me as I’m driving away from the Francis Valley campus: we don’t have 

a secondary math pedagogy. If teachers are lucky, upon becoming certified they might be 
equipped with a few successful strategies and some classroom management techniques, 
and then happen to get hired by a school with a strong culture. There isn’t a theme 
or theory of action when it comes to secondary math.

I wonder if that’s in part because of the significant gap between what mathemati-
cians do and what students in math class do. As I recall Damien describing math-as-
baking, my heart sinks. I feel the need to apologize to him. I want to apologize for his 
math instruction having been all over the map. I want to apologize for the fact that 
math is the course he’ll struggle with the most once he gets to college, if it’s not actually 
the barrier to his acceptance into college. I want to apologize for the false message 
he’s received that he’s “not good at math.” I didn’t teach Damien, yet I taught many 
students like Damien and often taught with the haphazardness that Damien described. 

I also recall Ms. Fisher. From Damien’s description, it sounds like she’s trying 
to engage kids with mathematics in an interesting way. It also sounds like she’s 
quite green and isn’t receiving much support from her school or district. Having 
subsequently been in her classroom and interviewed her, my suspicion has been 
confirmed. She’s trying her best to instill excitement and curiosity through tasks, 
but it’s barely moving the needle toward higher student engagement, equitable 
groupwork, or content learning.

What’s particularly troubling is that none of Damien’s high school teachers were 
derelict in their duty. They all want to see their students succeed and don’t intend 
to harm students. But with no common understanding of what high-quality math 
instruction looks like or what students are experiencing in their classrooms, gaps 
in learning and in attitudes toward math will continue to widen. The message that 
Damien is “not good at math” surely didn’t come from any of his teachers’ mouths. 
Rather, it’s the accumulation of his experiences and the tasks he’s been given in math. 
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5CHAPTER 1 : INTRODUCT ION  Welcome to Math Class

Every boring packet of practice problems, every lesson where he was told exactly 
what shortcuts to follow, every homework assignment where he had to do problems 
two through thirty-six (evens) slowly siphoned away his perception that math is a 
thought-provoking and creative discipline and that his unique talents and passions 
are welcome at its table.

Students like Damien shake me to the core. He makes me question things 
because he’s an excellent student and will contribute great things to this world. 
Would it have been better to just stop requiring him to take 
math after, say, sixth grade? What if math were treated as an 
elective or presented as a menu of mathematical disciplines? 
Would Damien have found his mathematical niche there 
and wound up pursuing the field? Did his high school math 
education make him hate math? Or become indifferent to it?

These are the questions that trouble me. I’m saddened 
because Damien will miss out on the world of mathematics, 
and the world of mathematics will miss out on him. And he’s 
not alone. Moreover, Damien is a great kid. He’s everything a 
teacher would want in a student: diligent, respectful, helpful. 
He’s just—in his words, words that have been repeated countless 
times by students and adults—“not a math person.”

Adding urgency and magnifying the issue is that math is 
often the biggest—sometimes the only—hurdle to an otherwise 
prosperous educational career. The lack of a sufficient math 
background can be the death knell for students once they reach 
university. In high school, students can often get by well enough 
with additional support, classwork, remediation, and devoted 
teachers; students at postsecondary institutions cannot expect such hands-on mentor-
ship. We know that if a student enters postsecondary education requiring remediation 
(most typically in math), that student is much less likely to graduate. Of students who 
require remedial courses at four-year universities, only 35 percent go on to graduate 
within six years (Complete College America 2012). That’s the tension we’re exploring 
here: we want kids to like math, we want kids to be mathematical thinkers, and we 
all want them to lead happy lives. Yet math is often the barrier that prevents students 
from having a rich secondary or postsecondary experience.

While districts, municipalities, and politicians reinvent the “math wars” of the 
1980s and 1990s via Common Core State Standards, the problem of pedagogy remains. 
Although new, research-based standards are worthy of discussion, standards tell a 
teacher what to teach, not how to teach. Or what question to ask to dig just a bit deeper. 
Or how to ask that question in a way that elicits responses from other students. Or 

I’m sitting in the back of an 

overcrowded classroom in 

rural Arkansas. Leanne is 

greeting kids as they walk 

in. Every single student is 

acknowledged at the door 

and welcomed into the room, 

sometimes with a high five, 

sometimes with a reprimand 

for a missing assignment, 

often both. All receive a 

smile from Leanne, even the 

reprimandees. Especially the 

reprimandees.
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6 NECESSARY CONDITIONS

how to reveal misconceptions through student work. Or how to build buy-in from 
students that they (yes, they!) are mathematicians in their own right and have value 
and voice to bring to the mathematical world.

  

I’m sitting in the back of an overcrowded classroom in rural Arkansas. Leanne is 
greeting kids as they walk in. Every single student is acknowledged at the door and 
welcomed into the room, sometimes with a high five, sometimes with a reprimand 
for a missing assignment, often both. All receive a smile from Leanne, even the rep-
rimandees. Especially the reprimandees.

A few minutes after the bell signals the start of class and after Leanne has connected 
with every student by name, she finds her way up to the northwest corner of the room.

“All right, guys, I have quite a problem for you today. Check it.” Leanne flicks a 
switch on her computer’s projector. We’re looking at what appears to be an overhead 
view of a map of a neighborhood. An orange dot is in the center-north of the map, a 
blue dot is on the east side of the map, and a purple dot is labeled “Jack in the box” 
toward the west of the map (Figure 1.1).

Leanne pushes a button 
on her computer and the dots 
start moving. Her voice is nar-
rating the video. “Two students 
decide to go to Jack in the Box 
after school. The orange student 
decides he’s going to walk. How-
ever, the blue student decides 
he’s going to jog to Jack in the 
Box.” The two dots begin moving 
along different roads toward the 
destination, the blue dot moving 

slightly faster. The entire video takes fifteen seconds.
“Okay,” Leanne says. “I want you to write down the first question that you were 

thinking as you were watching that video and hearing me describe the problem.”
Immediately almost everyone’s hand shoots up, apparently neglecting Leanne’s 

direction to write their question down. After playfully rolling her eyes, Leanne goes 
along with it: “Hannah?”

“Which student is going to get to the Jack in the Box first?”
“All right. That’s the question I want y’all to find the answer to. Now, in your 

groups, I want you to make a list of what you know about the situation that’ll help 
you solve this problem, and a list of things you’ll need to know to solve it.”

Jack in the Box

FIGURE 1.1 Map for 
Jack in the Box task
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7CHAPTER 1 : INTRODUCT ION  Welcome to Math Class

I’m stationed in the back of the classroom, but I’m really more a part of one of 
the groups of desks, because there isn’t room for an additional chair. The desks in 
Leanne’s room are the kind with the chairs firmly affixed to the desktop. They make 
for an awkward foursome of desks, more of a pinwheel formation than a quadrilateral.

Being strategically located in one of these groups, I’m able to overhear my 
group-mates brainstorming. As one is brainstorming aloud, another quickly makes a 
two-column table on a blank piece of paper. One says “K,” and the other says “NTK.” 
Eventually, I pick up that K stands for “know” and NTK stands for “need to know.”

Before the first student even finishes making the table, his partner is armed with 
a felt-tip marker and adding to each column.

“We know that the blue guy is jogging, so he’s probably faster.”
“We need to know how far it is to the Jack in the Box.” 
“We know that the orange dot is closer.”
“We need to know how fast both are going.”
And so on.
Pretty soon, my group has a list of four or five things they know and four or five 

things they’d need to know to answer the question Hannah asked. Most groups appear 
to have lists of about the same length.

What’s most striking about this classroom is that every student is engaged in 
the process. When I was starting out in teaching, I remember my fellow teachers 
and even some education professors telling me, “There’s always going to be a kid 
or two in class who just won’t engage,” or something to that effect. “There’s always 
one,” they say, accompanied by a sneer or a raised eyebrow. There is not a single 
one of those “ones” in this class, as far as I can tell. I take sixty seconds to survey 
the room and see exactly who’s participating. By my count, every single student in 
the room says something during those sixty seconds, mostly to their peers. I can’t 
be certain they are all discussing the math at hand, but the concentration in their 
faces suggests they are.

Also, there’s something about the way these students are saying the phrase “need 
to know.” They’re saying it like it’s a noun: a need-to-know. Sure enough, as Leanne 
is moving around the room, I can overhear her ask, “So what are your group’s need-
to-knows?” This “need-to-know” is clearly a turn of phrase that’s been used a lot in 
this class. It seems like a bit of an aside, but as I’ll find later, it’s germane to the success 
of Leanne’s students.

Leanne gets everyone’s attention again and they start aggregating the lists of 
“knows” and “need-to-knows.” Many of them are similar: How fast are the students 
traveling? How far do they need to go?

Once those have been voiced, Leanne reveals additional information with the 
press of a button on the slide deck from which she’s working. The orange student is 
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8 NECESSARY CONDITIONS

traveling at three miles per hour, the blue student at seven miles per hour. She then 
reveals the distances of the roads the students are traveling on. Before Leanne even 
finishes the question, “Now do you have enough information to solve the problem?,” 
students have already grabbed another piece of blank paper and begun solving it.

While Leanne is bouncing from group to group to check on students’ progress or 
ask additional questions, I’m eavesdropping on my group-mates. The level of discourse 
is astounding—partially because their description of their methods is adept and clear, 
but also because they are willing to ask questions of one another, give praise to one 
another, and explore new possibilities at the drop of a hat. They even ask one another 
to justify their solutions, and they ask probing questions:

“Can you convince me of that?”
“Could we have done this a different way?”
“Does this answer make sense?”
“When would the orange guy have to have started to make it a tie?”
Leanne hadn’t made it back to our group yet before my group-mates were asking 

these questions. Her room is rather hard to negotiate, between the awkward desk 
pinwheels and the recessed A/C unit. Once she finally makes it back to our group, 
she glances over the work they’ve put on paper so far.

“Looks like we’ve got an answer here. I want you to check it with that group over 
there, and then I want you and the other group to come up with a question about this 
scenario that you could all answer together.”

As the students shift out of their chairs and combine groups, I happen to glance 
toward my right to see Leanne’s bookshelf, full of math textbooks. It has cobwebs on it.

  

Leanne’s classroom is in Weirmont Secondary Academy in a very small town in Arkan-
sas. Weirmont has been recognized by the state for their high math achievement scores 
in a district with high numbers of students living in households below the poverty 
line. Weirmont has achieved this recognition multiple years in a row. Beyond the test 
scores, though, I’m more impressed with the conversations I have with students and 
that students have with one another. It feels safe. Not “safe” in the sense of being 
unworried about the threat of physical harm, but “safe” in the sense that everyone is 
welcome, everyone has something to contribute (and is expected to), and everyone is 
learning and experimenting.

I adore being in Leanne’s classroom. I’ve had the opportunity to visit and see her 
in action several times, and every time I do, I’m struck by the depth of mathematical 
knowledge, the high expectations, the social and emotional safety, and the fun. Leanne’s 
classroom is always a mixture of safety, curiosity, professionalism, high expectations, 
and—as a result—high levels of student achievement. The discourse students have in 
this class is remarkable. The students are all in it together. Whatever challenge Leanne 
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