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A New AP Precalculus Course Aims to 
Diversify the Math Pipeline
By Ileana Najarro

I f students aren’t adequately prepared 
for college-level math courses in high 
school, it can make completing a col-
lege degree more difficult, with some 
students needing to spend time and 

money on remedial classes.
The College Board offers Advanced Place-

ment calculus and statistics courses that can 
jumpstart students’ college careers with credits 
and provide better preparation for college-level 
courses, but not all high schools offer them and 
students of color in particular often face barri-
ers accessing them in schools that do.

Currently, only about 5 percent of AP cal-
culus and AP statistics students are Black, and 
17 percent are Latino, according to the College 
Board. And more than half of students who 
take calculus in high school come from fami-
lies with a household income above $100,000 
a year, according to a 2018 study.

In an effort to better prepare all students 
for college-level math courses, the College 
Board will offer a new AP Precalculus course 
beginning in fall 2023. It will cover a “broad 
spectrum of function types that are founda-
tional for careers in mathematics, physics, bi-
ology, health science, social science, and data 
science,” according to the course framework.

“We think it’s important that all students 
have an incentive to stay invested and interest-
ed in math throughout their high school career 
and make a successful transition to college or 
a promising career,” said Trevor Packer, the 
senior vice president of AP and Instruction for 
the College Board.

Big disparities in opportunities for 
access to high-level math courses

There is currently a variety of ways in 
which schools organize math courses. Some 
offer Algebra 1 in 8th grade, others in 9th 
grade, and others offer Algebra 2 as the high-
est level, said Adrian Mims Sr., the founder 
and chief executive of the Calculus Project, a 
program geared toward increasing the num-
ber of students of color and students from 
low-income families completing AP calculus.

Because of this variety, it can be difficult 
for some schools to properly prepare and 
support students’ transition into a calculus 
course their senior year of high school given 
the limited range of math courses they offer. 
AP Precalculus can serve as a senior year cap-
stone course that can better prepare students 
to take calculus in college, avoid remedial 
classes, and in some cases even offer course 
credit, said Mims, who served on the advisory 
committee for creating the new AP course.

So while some students may take AP Pre-
calculus their junior year as a precursor to AP 
calculus, others can take the new course their 
senior year more generally as a precursor to 
college-level math.

And if implemented correctly, the new AP 
course can help address the disparities of rep-
resentation in advanced math courses, Mims 
said. He noted that schools that serve stu-
dents of color and students from low-income 
families often don’t offer AP calculus courses 
and so AP Precalculus could fit into schools’ 
existing catalog of courses as an alternative 
high-level option.

But that also means schools need to ensure 
these students are able to enroll in AP Precal-
culus, and not be tracked out of it by rigid rec-
ommendation processes that often exclude 
students from advanced classes. For example, 
a student getting a B-minus in a precalculus 
honors course might not qualify for AP calcu-
lus in some schools.

Students of color and students from 
low-income families are also less likely to be-
gin high school on an accelerated math path-
way due to teacher perceptions of their abili-
ties, Mims added.

“This is an opportunity to better prepare 
diverse groups of students that have histor-
ically been underrepresented to give them 
this access, if they choose to do that,” Mims 
said. “However, if administrators, heads of 
math departments or whatever, if they incor-
porate this and enhance the tracking, and use 
it as a gatekeeper course then it’s not going to 
solve the problem.”

Other experts point to the need for 
schools to create a sense of belonging for 
Black and Latino students, in particular, 
in advanced math courses in tandem with 
eliminating systemic barriers such as strict 
course prerequisites.

The new AP course comes with profession-
al development for teachers as well as class-
room support and resources for both students 
and teachers, the College Board said. Teach-
ers interested in leading AP Precalculus can 
enroll in an AP Summer Institute. 
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We think it’s important 
that all students have an 
incentive to stay invested 
and interested in math 
throughout their high 
school career and make 
a successful transition 
to college or a promising 
career.”
TREVOR PACKER
Senior vice president of AP  
and Instruction, College Board
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How to Use Real-World Problems to 
Teach Elementary School Math: 6 Tips
By Alyson Klein

W hen you think back 
on elementary school 
math, do you have fond 
memories of the count-
less worksheets you 

completed on adding fractions or solving divi-
sion problems? Probably not.

Researchers and educators have been push-
ing for years for schools to move away from 
teaching math through a set of equations with no 
context around them, and towards an approach 
that pushes kids to use numerical reasoning 
to solve real problems, mirroring the way that 
they’ll encounter the use of math as adults.

The strategy is largely about setting kids up 
for success in the professional world, and edu-
cators can lay the groundwork decades earlier, 
even in kindergarten.

Here are some tips for using a real world 
problem-solving approach to teaching math to 
elementary school students.

1. There’s more than one right answer 
and more than one right method

A “real world task” can be as simple as asking 
students to think of equations that will get them 
to a particular “target” number, say, 14. Students 
could say 7 plus 7 is 14 or they could say 25 minus 
11 is 14. Neither answer is better than the other, 
and that lesson teaches kids that there are multi-
ple ways to use math to solve problems.

2. Give kids a chance to explain 
their thinking

The process you use to solve a real world 
math problem can be just as important as ar-
riving at the correct answer, said Robbi Berry, 
who teaches 5th grade in Las Cruces, N.M. Her 
students have learned not to ask her if a partic-
ular answer is correct, she said, because she’ll 
turn the question back on them, asking them 
to explain how they know that it is right. She 
also gives her students a chance to explain to 
one another how they arrived at a particular 
solution, “We always share our strategies so 
that the kids can see the different ways” to 
arrive at an answer, she said. Students get ex-
cited, she said, when one of their classmates 
comes up with an approach they never would 
have thought of. “Math is creative,” Berry 
said. “It’s not just learning and memorizing.”

3. Be willing to deal with some off-
the-wall answers

Problem solving does not necessarily mean 
going to the word problems in your textbook, 
said Latrenda Knighten, a mathematics instruc-
tional coach in Baton Rouge, La. For little kids, it 
can be as simple as showing a group of geometric 
shapes and asking what they have in common. 
Students may go off track a bit by talking about 
things like color, she said, but teachers can steer 
them towards thinking about things like how a 
rectangle differs from a triangle.

4. Let your students push 
themselves

Tackling these richer, real-world prob-
lems can be tougher than solving equations 
on a worksheet. And that is a good thing, said 
Jo Boaler, a professor at Stanford University 
and an expert on math education. “It’s real-
ly good for your brain to struggle,” she said. 
“We don’t want kids getting right answers 
all the time because that’s not giving their 
brains a really good workout.” These types 
of problems require collaboration, a skill that 
many don’t associate with math, but that is 
key to how math reasoning works beyond the 
classroom. The complexity and difficulty of 
the tasks means that students “have to talk 
to each other and really figure out what to do, 
what’s a good method?”

5. Celebrate ‘favorite mistakes’ to 
encourage intellectual risk taking

Wrong answers should be viewed as learn-
ing opportunities, Berry said. When one of her 
students makes an error, she asks if she can 
share it with the class as a “favorite mistake.” 
Most of the time, students are comfortable 
with that, and the class will work together to 
figure how the misstep happened.

6. Remember there’s no such thing 
as a being born with a ‘math brain’

Some teachers believe that certain stu-
dents are just naturally good at math, and oth-
ers are not, Boaler said. But that’s not true. 
“Brains are constantly shaping, changing, de-
veloping, connecting, and there is no fixed 
anything,” said Boaler, who often works 
alongside neuroscientists. What’s more, many 
elementary school teachers lack confidence in 
their own math abilities, she said. “They think 
they can’t do [math],” Boaler said. “And they 
often pass those ideas on” to their students.
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Math Anxiety Weakens How Students 
Study. Here’s What Teachers Can Do
By Sarah D. Sparks

M ath anxiety doesn’t just 
make students choke on 
tests. It changes their 
approach to learning the 
subject in ways that sets 

them up for ongoing failure.
A new study in the Journal of Experi-

mental Psychology suggests math-anxious 
students choose less-effective ways to study, 
like rereading textbooks instead of work-
ing through real problems. This, in turn, 
can make them less prepared for exams and 
heighten the risk students will also “freeze” 
on the math test itself.

“The anxiety that happens in the moment 
[is] really robbing you of the ability to focus 
and do your best, and that’s one of the reasons 
why math anxiety was often related to poor 
performance. But we knew that wasn’t the 
whole story,” said Jalisha Jenifer, lead author 
of the study and postdoctoral research fellow 
at Barnard College of Columbia University. 
“Now we’re able to start pinpointing the way 
in which highly math-anxious people also ... 
walk in less prepared.”

While students who are initially low-per-
forming are also at higher risk of developing 
math anxiety, the study focused on students 

in Advanced Placement calculus courses. 
Even among these students, whose place-
ment put them above average performance in 
math, those with high math anxiety were less 
likely to study efficiently than students with 
low levels of anxiety about the subject.

For example, researchers found math-anx-
ious students dedicated more time to passive 

activities like reading their textbooks or look-
ing at already-solved problems—which prior 
research has found tends to make students 
think they understand more than they actu-
ally do about content. By contrast, they spent 
less time actually practicing math skills.

“Solving math problems can help you to 
understand where gaps may be in your knowl-
edge; you may not notice those things if you’re 
just reviewing practice problems,” Jenifer 
said. “Without challenging yourself in those 
ways … you may never practice in the ways 
that you need for the exam.”

Pandemic may have heightened 
math anxiety risk

The findings suggest that focusing on ex-
plicit study and anti-anxiety strategies may 
be critical for educators working to catch up 
students who lost significant ground in math 
during the disruptions of the last two years. 
General anxiety has increased for students 
during the pandemic, and “it’s reasonable 
to expect increased levels of anxiety around 
math, especially if [students are] getting signals 
that you’re not where you should be, that you’re 
behind,” said co-author Sian Beilock, math 
anxiety researcher and president of Barnard.

The vast majority of Americans report at 
least some levels of discomfort with math, and 
about a third report moderate to severe anxi-
ety about the subject. More than 25 years of re-
search suggests math anxiety can begin in the 
early elementary grades, but increases through 
middle and high school, particularly for stu-
dents in groups stereotypically considered low-
er performers in math, such as women.

“Math may be a microcosm for what could 
play out in other areas,” Beilock said in an 
interview. “So if you have anxiety about bi-
ology or some other subject you’re taking, I 
think what we’re showing here is, one of the 
reasons that anxiety tends to be correlated 
with poor performance is that anxiety push-
es people to not engage in study material in a 
way that’s efficacious.”

In fact, a 2021 study in the journal Nature: 
Science of Learning found incoming college 
students with high math anxiety took fewer 
science, technology, engineering, and math 
classes, and underperformed in the ones they 
did take, compared to more-confident stu-
dents with the same ability in math. Research-
ers led by Georgetown University psychologist 
Richard Daker concluded, “Math anxiety can 
account for associations between math abili-
ty and STEM outcomes, suggesting that past 
links between math ability and real-world 
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Solving math problems 
can help you to understand 
where gaps may be in your 
knowledge; you may not 
notice those things if you’re 
just reviewing practice 
problems.”
JALISHA JENIFER
Lead author of the study and postdoctoral 
research fellow, Barnard College of 
Columbia University
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outcomes may, in fact, be at least partially ex-
plainable by attitudes toward math.”

Simple changes can help math-
anxious students

In a 2020 survey, 67 percent of teachers 
told the EdWeek Research Center that math 
anxiety was a challenge for their students. But 
Jenifer and Beilock said simple changes before 
and during testing can boost students’ confi-
dence and performance.

As students prepare for a math test, 
Beilock said it’s important for teachers to ex-
plicitly describe what makes study methods 
effective or not.

“I don’t think people are always aware that 
their study strategies are ineffective and what 
might be pushing them in different ways,” 
Beilock said. “This research shows that there 
is a tendency for people who are anxious to 
stay away from more-difficult problems or 
more-effortful problems during practice—and 
just knowing that could push you in the oppo-
site direction.”

Teachers can help math-anxious students 
learn to study more effectively by providing 
both partially worked and unworked practice 
problems for review, which Jenifer said can 
ease students into practice. Similarly, teachers 
can give students more confidence to tackle 
challenging problems by asking students to 
solve them as part of games or puzzles, rather 
than for grades or homework.

On the day of a test, research suggests 
teachers can also help students reframe 
their physical symptoms of anxiety—such 
as sweating palms or a racing heartbeat—as 
signs of excitement or readiness. This re-
framing has been shown to help students 
avoid “choking” on exams.

Over time, helping anxious students learn 
to prepare more effectively and calm their 
anxiety in the moment can improve their math 
performance and help them gain more confi-
dence in math—and even make them more 
likely to choose math and science work on 
their own.
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These Early Math Supports Translated  
To Gains Later on for Vulnerable Students
By Sarah D. Sparks

I mmediate academic gains from ear-
ly-childhood programs often fade as 
children move into upper elementa-
ry school. But a new study suggests 
math supports in the earliest grades 

may build on each other over years to create 
longer-term benefits in math achievement and 
attendance.

In the latest report of an ongoing evaluation 
of the Making Pre-K Count and High 5s math 
programs in New York City schools, the research 
group MDRC found neither program on its own 
led to significant, sustained math gains by 3rd 
grade. Yet students who participated in both the 
preschool and the kindergarten interventions 
performed significantly better in math and were 
less likely to miss school by grade 3, compared 
with students who did not participate.

In the study, students in 2013-14 were ran-
domly assigned within their public schools 
to participate in standard preschool and kin-
dergarten or the preschool math curriculum 
alone or with High 5s, a kindergarten enrich-
ment program in which math tutors each met 
with three to four children for 30-minute math 
“clubs” three times a week, either during a 
free period or outside of school.

The enrichment sessions focused on 
games, songs, and other activities to help stu-
dents practice geometry, pattern recognition, 
and other math concepts, rather than basic 
counting drills in the standard classes.

Shira Mattera, the study author, said the 
results suggest “the effects seem to be partic-
ularly pronounced for children with the most 
room to grow.”

Students who started preschool with low-
er-than-average language and attention skills 

showed math gains by 3rd grade equal to a 
quarter to a third of a standard deviation. Two 
years of math enrichment in preschool and 
kindergarten were enough to produce 3rd-
grade math gains large enough to close about 
40 percent of the math performance gap be-
tween low- and high-income 4th graders.

Attendance improved for 
participants

Moreover, the researchers found that 28 
percent of the students who participated in 
two years of math enrichment were chronical-
ly absent—meaning they missed 10 percent 
or more of school days—in grade 3, compared 
with 37 percent of 3rd graders who had not re-
ceived the early math services.

While chronic absenteeism in early grades 
often comes from family challenges and 
stressors that the study did not measure, the 
researchers did offer some speculation about 
why students who received math enrichment 
missed less school later on, Mattera said.

“In kindergarten, in our earlier years of 
analysis, we found effects of the programs on 
children’s attitudes towards math. Perhaps, how 
kids either viewed school or viewed math might 
have influenced whether they wanted to come to 
school,” she said. “It’s also possible that teachers 
saw children who were doing better in math or 
liked math better as more engaged,” and so built 
better relationships with them.

These academic and attendance bene-
fits may be particularly important for school 
districts working to catch up large cohorts of 
students who are now entering preschool with 
less formal early-childhood education as a re-
sult of the pandemic.

“Both of these programs build on learning 
trajectory development. All children devel-
op math abilities on a general developmental 
sequence,” she said. “If you understand the 
skills that are associated with that sequence, 
you identify activities that are appropriate for 
meeting the child’s needs and learning goals 
to move them to the next part of the sequence.

“I think it makes a nice addition to how 
people can think about the wide range of skills 
that children will be coming in with after 
COVID, because while some students may be 
coming in with lower skills, because they’ve 
had missed opportunities, some children may 
have had a different set of opportunities and 
teachers are really going have to differentiate 
across that,” she said. “And this gives an entre 
into thinking about how you could use similar 
math activities to meet the needs of a wide 
range of children’s skills and experiences.” 
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Both of these programs 
build on learning trajectory 
development. All children 
develop math abilities  
on a general developmental 
sequence.”
SHIRA MATTERA
Author
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Algebra 1 Is a Turning Point. Here’s  
How to Help Incoming Students
By Sarah Schwartz

T hroughout the pandemic, data 
from testing has shown that 
students are struggling in math, 
making less progress than they 
might have in other years.

Teachers, too, have said that routines core 
to their instruction are much harder to do with 
virtual learners—like showing lots of visual 
representations, working out problems col-
laboratively, and having structured student 
discussions about math concepts. Even with 
screensharing and digital math tools, they 
say, it’s not quite possible to recreate the kind 
of classroom setting where students can work 
with manipulatives, groups can collaborate on 
whiteboards, and teachers can evaluate un-
derstanding in real time.

Students in all grades may require extra 
math support next year, but experts say this 
need is especially urgent in Algebra 1.

The course is often the first math class 
taken in high school, and it’s a gatekeeper to 
higher level mathematics that would prepare 
students for college study or careers in sci-
ence, technology, engineering, or math. It’s 
also part of a student’s freshman grade point 
average, a signifier of whether they will gradu-
ate on time or not. Passing Algebra 1 is a grad-

uation requirement in most states.
For this story, Education Week spoke with a 

dozen instructional experts, teachers, parents, 
and students about what students starting Al-
gebra 1 next year need and how schools can 
support them. Representing their reflections 
and insights is “James,” a composite student 
about to enter high school and start Algebra 1.

Where things stand for James

When the pandemic hit, James was in the 
spring of his 7th grade year. Math wasn’t his 
favorite subject, but there were parts of it he 
found satisfying—like the moment when an 
understanding finally clicked into place after 
lots of examples and repetition. And he liked 
that math was a social subject, a class where 
it was not only allowed but encouraged for 
students to ask each other for help or bounce 
ideas off of one another.

He spent most of 8th grade in remote learn-
ing. Staring at the screen all day was hard. He 
would get headaches, and his phone was a con-
stant distraction. Sometimes the Zoom feed 
would lag and he would miss parts of the math 
notes his teacher gave. The class moved a lot 
faster online than he was used to, with fewer 
opportunities to see his teacher work out ex-
ample problems.

Asking questions was a drawn-out pro-
cess. He’d have to stop the assignment, email 
the teacher, and wait for a response before he 
could keep going. If he were in a physical class, 
he might have turned to one of his peers for 
help. But it felt uncomfortable to do that on-
line, when he didn’t know most of his class-
mates that well. Instead, he relied on math 
websites where he could plug in a problem or 
an equation and get the answer. He wasn’t fail-
ing, but he felt like he was barely keeping his 
head above water.

James’ school opened up for in-person in 
March 2021. When he came back to the build-
ing, his teacher quickly realized that he was 
struggling with a lot of skills she thought he 
had mastered—skills he would need to be suc-
cessful in 9th grade, in Algebra 1. For example: 
At home, he’d relied on online tools to graph 
linear equations for him. He wasn’t sure how 
to do it by hand. And he struggled when asked 
to find all the positive and negative factor pairs 
for a number.

But he also had some deeper misunder-
standings and unfinished learning around 
number sense. He was still a bit shaky with 
fractions and decimals: He might measure 7 
inches on a ruler and note the value as 0.7 feet, 
rather than 7/12 of a foot. Presented with an 
equation like ½x + 3 = 7, he knew to subtract 
3 from both sides. But then he wasn’t always 
sure how to “undo” the fraction.

In a normal 8th grade year, teachers said, 
they would take every opportunity to correct 
those misunderstandings in the moment 
and shore up students’ comfort—not only 
with fractions and decimals, but exponents, 
radicals, and negative integers, too. Wendy 
Habeeb, an 8th grade math teacher at Salida 
Middle School in California, said that she is 
constantly plotting on a number line on the 
white board, so that students can see connec-
tions between different expressions of num-
bers—that the square root of 64 is 8, which is 
the same as 16/2, for example.

“Having that ability to see relationships be-
tween numbers is what leads to success in Al-
gebra 1,” said Phil Murray, a high school math 
teacher at Early College Opportunities High 
School in Santa Fe, N.M.

But online, it was harder for teachers to 
do that kind of constant reinforcement, and 
harder for students to internalize it. Now that 
James is back in the classroom, asked to ex-
plain his thinking, he draws a blank. He’s hes-
itant to volunteer answers because he’s afraid 
they’ll be wrong, and he doesn’t want to look 
like he’s farther behind than everyone else.

He’s nervous about starting Algebra 1. He’s 
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already having a hard time keeping all the 
numbers and letters straight in his head, and 
he knows it’s only going to get more complicat-
ed from here. Next year also means the start 
of high school: a new group of students, new 
teachers, and the expectation, he worries, that 
he’ll be able to handle more advanced work on 
his own. He doesn’t feel ready.

What algebra teachers can do

Even in a regular year, teachers say, stu-
dents come into Algebra with varying degrees 
of readiness. But this year, the range might 
be even greater, depending on what opportu-
nities and resources they had during remote 
learning. James has trouble with fractions, 
while another student might be fine with frac-
tions but struggle with exponents. For that rea-
son, teachers and experts recommend, lessons 
should start with checks for understanding.

Teachers can figure out what skills and 
understandings are prerequisites for the new 
concept they’re starting to introduce, and 
then give students a couple of questions that 
would allow them to show their knowledge—
or demonstrate that they have unfinished 
learning. Then, teachers can develop a task 
or mini-lesson to shore up that prerequisite 
skill, and make explicit its connection to the 
new learning. For example, teachers could re-
view the basics of linear functions and how to 
plot them on a graph right before introducing 
slope-intercept form.

Experts recommend this kind of targeted, 
just-in-time support instead of remediation 
(having James repeat entire units from 8th 
grade math before moving on to Algebra 1 
content). Remediation can be demotivating, 
said Amy Getz, the interim director of K–12 
education strategy, policy, and services at 
the University of Texas at Austin’s Charles A. 
Dana Center. It also can push students who are 
struggling further behind, by limiting their ac-
cess to grade-level content, she said.

James’ teacher can show multiple repre-
sentations for new concepts, something that 
James always found helpful in the classroom—
for example, drawing explicit connections be-
tween the way a linear function looks written 
as a mathematical expression, the way it looks 
as a graph, and real-world examples James 
might encounter. Teachers can also be explicit 
about the connections between word prob-
lems and the equations meant to solve them, 
teaching solution methods for different types 
of problems.

And the number line that Habeeb, the Cal-
ifornia middle school teacher, uses doesn’t 

have to stay in 8th grade: Algebra teachers can 
continue to plot radicals, exponents, and frac-
tions if students are having a hard time con-
ceptualizing their magnitude. For example: 
The idea that the square root of 16 is the same 
as 4 is the same as 2 squared can feel really ab-
stract to students, said Sheng Lor, another 8th 
grade math teacher who works with Habeeb. 
But when she plots numbers like these at the 
same point on a number line, she said, “it was 
a like a switch in their head.”

Next comes practice, practice, practice, 
teachers say—opportunities to build fluency and 
confidence that students might not have had 
while learning remotely. Group practice, specif-
ically, also allows teachers to listen to students’ 
thought processes. James’ teacher could listen in 
to his group conversation—asking guiding ques-
tions to explore his thinking, reinforcing his use 
of mathematical language, and addressing any 
misunderstandings in the moment.

But teachers will also have to get students 
comfortable having these kinds of group dis-
cussions again—important for students in all 
grades, but crucial for incoming 9th graders 
who may not know their classmates. Lor said 
that comfort level doesn’t just happen. She had 
to intentionally set aside time for students to 
develop relationships. This spring, she had 
some additional time with her math students 
due to state testing schedules. She chose to 
spend part of it just talking—having students 
share what they were doing over the week-
ends, for example.

It was a tough choice, deciding to chat in-
stead of squeezing in one more math problem, 
because Lor knew that these students had 
already missed so much learning time. But it 
paid off: Her students were quicker to partic-
ipate in turn-and-talks during the short time 
left in the school year.

High school math teachers—who might not 
usually spend as much time outlining class-
room norms as their middle school counter-
parts—could spend more time on that this year, 
Getz said. “You model for the students how you 
can ask questions to try to understand some-
one’s reasoning, making it really clear that get-
ting a wrong answer can sometimes be a really 
important step in the learning process.”

Insights for all teachers

Teachers, experts, parents, and students 
focused on two big takeaways. First, in math, 
all of this focus on relationship building and 
social-emotional learning isn’t an extra, 
teachers say. It’s integral to students’ academ-
ic success.

If students don’t feel comfortable saying 
they don’t understand, if they aren’t willing 
to tackle a challenging problem or share their 
ideas in a group, then they won’t be able to get 
the practice they need to achieve fluency, or 
ask the questions that can lead to deep concep-
tual understanding. 

“All the time I would [have liked] to ask a 
question, but I was afraid of what was going 
to happen,” said Camrynn Smith, a rising 9th 
grader in Salida, Calif., about remote learn-
ing. She was nervous about calling attention 
to herself by typing into the chat box. And she 
thinks that it might take her a while to get back 
in the headspace where she feels comfortable 
asking questions again.

“Be patient,” Smith advised teachers. 
“Sometimes it’s really hard getting back into 
the groove of things.”

But getting back into the groove doesn’t 
have to mean easing off the challenge. Which 
leads to the second point: Give all students ac-
cess to grade-level content. Helping students 
master challenging work with appropriate 
support keeps them on track, so that they’re 
prepared for higher level math and can suc-
ceed in the courses they need for graduation. 
And it can also build their confidence.

“I’m waiting for that ‘aha’ moment when 
she’s actually excited about the fact that she’s 
getting it,” said Christina Laster, a Palm 
Springs, Calif., parent of a rising 10th grader 
who was in Algebra 1 this past year. “I hope 
that it’s not as emotionally draining.” 

You model for the students 
how you can ask questions 
to try to understand 
someone’s reasoning, 
making it really clear that 
getting a wrong answer 
can sometimes be a really 
important step in the 
learning process.”
AMY GETZ
Interim director of K–12 education  
strategy, policy, and services, University  
of Texas at Austin’s Charles A. Dana Center
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What is MTSS?
MTSS is a framework that helps educators provide academic 
and behavioral strategies for students with various needs. MTSS 
grew out of the integration of two other intervention-based 
frameworks: Response to Intervention (RTI) and PBIS.

What is RtI?
RTI is a multitiered approach to the early identification and 
support of students with learning and behavior needs. The 
RTI process begins with high-quality instruction and universal 
screening of all children in the general education classroom. 
Struggling learners are provided with interventions at 
increasing levels of intensity to accelerate their rate of learning.

What is individual math intervention? 
Some children do not progress as expected, even though they 
participated in high-quality curriculum and received small 
and large group support. For these children, more intensive, 
individualized instruction is needed.

What is classwide math intervention? 
Classwide intervention has been demonstrated to be highly 
useful in improving learning in many research studies in 
reading and mathematics following Greenwood’s study of 
classwide peer tutoring. Common models include: 
	 • Peer-assisted Learning Strategies
	 • SpringMath Classwide Intervention 

Should every district have a math intervention program? 
Regardless of a district’s specific approach, having a math 
intervention program in place benefits teachers and  
students alike.

The COVID-19 pandemic led to increased focus on the quality 
of instruction and learners’ academic progress. Investing in 
standards-aligned solutions will help reinforce the decisions of 
administrators, principals, and teachers.

Understanding 
& Implementing a 
Math Intervention 
Solution

State standards for a program
Math intervention programs are useful for ensuring 
districts are able to meet (or exceed) state standards. 
An effective math intervention program will reinforce 
the Common Core Standards for Mathematical 
Practice:

A. � �Make sense of problems and persevere in  
solving them 

B. � Reason abstractly and quantitatively 
C. � �Construct viable arguments and critique the 

reasoning of others 
D. � Model with mathematics 
E.  �Use appropriate tools strategically 
F. � Attend to precision 
G.�  Look for and make use of structure 
H.�  Look for and express regularity in repeated reasoning

Understanding Math Intervention
Often tied to a multitiered system of support (MTSS) and Response to Intervention (RTI), math interventions support students in 
reaching subject mastery. Interventions can be provided individually, or at the classroom level.

ADVERTISEMENT
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Features of a quality math intervention program 
When you seek out a math intervention program, it’s important to consider which solution will best meet state standards but more 
importantly the specific needs of your district. Use the following list to evaluate programs during your search:

Published evidence of  
assessment accuracy, utility, 
& intervention efficacy

Is there primary, published research 
investigating the accuracy, utility, 
efficacy, equity, and cost of the math 
intervention program?

Design linked to  
implementation science

Is the implementation of the program 
preceded by supports, such as 
recommendations for intervention 
dosage and use? 

Cost effectiveness data comparison

How does the program ensure a 
positive return on investment? Has 
the vendor measured and reported 
what it costs to attain learning 
improvements in math using its 
program?

$

A transparent logic model

Does the program specify exactly 
what the mechanism of action is for 
what type of student outcomes?

Published dosage and  
integrity data

Are the effects of interventions 
evaluated in tandem with 
intervention use?

Coaching feedback loop

Does the program use student 
learning gains to direct coaches to 
support math interventions?

Accelerate student achievement with  
math interventions
The pandemic hindered students’ academic growth. 

The full impact of COVID-19 on learners’ progress is not yet 
understood.. With this in mind, traditional methods of screening 
students are unlikely to be effective. A remedy for this problem 
is to build classwide interventions and progress monitoring into 
instruction.

Classwide math interventions are a research-based, cost-effective 
way to accurately screen students and close the math achievement 
gap. This style of intervention is built upon a peer-to-peer tutoring 
model, which has been proven to help students build confidence 
in math. Similar to individual student interventions, classwide 
interventions are used to help a group of learners attain mastery. 
Progress should be monitored from week to week to assess growth 
and provide individual interventions as needed.

To learn more about the features of a quality math solution, visit: springmath.org/key-features
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Consider the logistics
Depending on the type of program being 
implemented, school and district leaders may 
need to coordinate with technology and/or data 

teams. Ahead of the go-live date, the implementation team 
can collaborate with the program provider and internal staff to 
complete logistical steps, such as uploading student rosters, 
importing data, and facilitating integrations.   

Communicate with staff,  
then parent/guardian
After roles and responsibilities are 
outlined, the implementation team 
should prioritize sending an update to 

teachers and other staff. To ensure transparency, families 
who will be impacted by the implementation also must  
be notified.   

Pause and reflect
Prior to implementation, school and district 
leaders should pause and consider why the 
program is being adopted. Will it support a 
district initiative? Is it going to help solve a 

challenge? Articulating goals ahead of time is essential for 
making the most of a new investment. 

Confirm when the program will launch
Identifying a “go-live” date — when educators 
will start using the program — helps keep 
implementation activities on track.   

31

Determine roles and responsibilities
Implementation is not a one-and-done process —  
it unfolds over time and requires consistent,  
long-term support.

Consider: 
•  �Who will be the main point(s) of contact before, during,  

and after launch? 
•  �Where can staff seek additional training and support?

Well-rounded implementation teams are interdepartmental, 
collaborative, and include: 
•  �District leaders, who will maintain communications with 

vendors and internal and external stakeholders. 
•  �Building administrators and instructional coaches, who will 

support teachers’ usage of the program. 
•  �District data administrators, who can support the technical side 

of implementation. 
•  �Implementation champions, who can help communicate the 

“why” and “how” of the program (and build enthusiasm for it).

Staff communication should address: 
•  Why the program was purchased.
•  How it will benefit staff and students.
•  Expectations around usage. 
•  �Information about training and support resources.  
  
Parent/guardian communication should cover:
•  A high-level overview of the program.
•  How it will benefit their student(s).
•  R�ationale for implementing the program. 
•  �When, where, and how the program will be used.

Best Practices for Implementing a K-12 Math Intervention Program 

Set your district up for success with these practical tips 

Your school or district has decided to invest in a math intervention solution — or maybe you’re narrowing down your options. 
Regardless of where you are in your math intervention program journey, a key consideration is implementation. While often 
overlooked, a robust implementation plan enables the success of any program.

From identifying your goals to streamlining implementation with a proven process, here are some practical tips to ensure you get the 
most of out of your math intervention solution.

Download the “Best Practices 
for Implementing a K-12 
Math Intervention Program”  
infographic.

Best Practices for Implementing a 
K-12 Math Intervention Program  Set your district up for success with these practical tips  

 
Implementation with a proven process The SpringMath team puts people at the center of every engagement — and that makes all the difference. It’s a unique method called the 

Sourcewell Technology Advantage, which combines a user-focused approach with a proven process for successful change management.  

To provide leadership, communication, organization, and strategy during implementation, the SpringMath team equips district partners with: 

 •   A dedicated implementation specialist who guides the process every step of the way. 

 •    Consistent communication to celebrate wins, address concerns, and ensure SpringMath is making an impact. 

 •    Support staff who are available to assist users and resolve issues. 

 •    Consultants who are experts in MTSS and math instruction.

 •    A support portal with timely and helpful videos, documentation, and additional materials.

Learn more at SpringMath.org

Pause and reflectPrior to implementation, school and district 
leaders should pause and consider why the 
program is being adopted. Will it support a district 
initiative? Is it going to help solve a challenge? 
Articulating goals ahead of time is essential for 
making the most of a new investment. 

Confirm when the program will launchIdentifying a “go-live” date — when educators 
will start using the program — helps keep 
implementation activities on track.   

Determine roles and responsibilitiesImplementation is not a one-and-done process —  
it unfolds over time and requires consistent, long-
term support.

Consider: 
•   Who will be the main point(s) of contact before, 

during, and after launch? •   Where can staff seek additional training and 
support?

Communicate with staff, then parentsAfter roles and responsibilities are outlined, the 
implementation team should prioritize sending 
an update to teachers and other staff. To ensure 
transparency, families who will be impacted by the 
implementation also must be notified.   

Consider the logisticsDepending on the type of program being 
implemented, school and district leaders may need 
to coordinate with technology and/or data teams. 
Ahead of the go-live date, the implementation 
team can collaborate with the program provider 
and internal staff to complete logistical steps, such 
as uploading student rosters, importing data, and 
facilitating integrations.   

Focus on change management Adopting a new math intervention program requires 
time and ongoing support. To set staff up for long-
term success, K-12 leaders can use implementation 
science to guide the process — and lean on the 
expertise of a trusted partner to maximize the impact.   

31
Staff communication should address: •  Why the program was purchased.•  How it will benefit staff and students.•  Expectations around usage. •   Information about training and  support resources.    

Parent communication should cover:•  A high-level overview of the program.•  How it will benefit their student(s).•  R ationale for implementing the program. •   When, where, and how the program will be used.

Well-rounded implementation teams are interdepartmental, collaborative, 

and include: 
•   District leaders, who will maintain communications with vendors and internal and external stakeholders. •   Building administrators and instructional coaches, who will support teachers’ usage of the program. 

•   District data administrators, who can support the technical side of implementation. 
•   Implementation champions, who can help communicate the “why” and “how” of the program (and build enthusiasm for it).

SpringMath is exclusively provided by Sourcewell Technology, a division of Sourcewell. Sourcewell is a self-funded government organization that partners with education, government, and nonprofits.

prepared by

Download
 best practices >
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Kids Are Behind in Math Because of COVID-19.  
Here’s What Research Says Could Help
By Stephen Sawchuk &  
Sarah D. Sparks

A re students’ math struggles 
during the COVID-19 pan-
demic completely unprece-
dented? Yes and no.

Disruption in schools has 
also meant disruption in testing, so it’s been 
hard to pin down exactly how much the school 
closures and transitions in and out of virtual 
learning have affected students’ learning—but 
the evidence so far doesn’t bode well, particu-
larly in math.

But research on math development and 
anxiety, summer learning loss, and math 
achievement after other disasters can all pro-
vide windows into why math learning seems 
to be taking a bigger hit during the pandemic, 
and what educators and school leaders can do 
to stop it. Here are the key things to know.

How much math learning will 
students really lose during the 
pandemic?

A handful of studies since last spring have 
used data from millions of students partic-
ipating in computer-adaptive tests, such as 
the Northwest Evaluation Association’s MAP 
Growth test and Illuminate Education’s Fast-
Bridge assessments, to estimate students’ 
learning growth during school closures last 
spring compared to prior years, and project 
how much that rate of growth is likely to slow 
during 2020-21.

The studies vary in how severe they gauge 
the so-called “COVID slide” to be, but all of 
them found on average, students would lose 
more ground in math than in reading. Three 
studies based on NWEA data predicted students 
could learn half or up to a full year less math in 
2020-21, compared to what they would learn in a 
typical year. The study based on the FastBridge 
test data showed smaller but still troubling 
learning losses across every grade: two-and-a-
half to four-and-a-half months of learning lost, 
compared to a month or two in reading.

There are some basic caveats here. These 
studies looked at spring 2020, when schools shut-
tered abruptly amid statewide emergency orders 
and many districts scrambled to set up services 

and instructional plans for remote learning. The 
studies assume students in remote learning look 
like students during the summer, with little for-
mal instruction. That’s not the same picture as 
the 2020-21 school year, in which districts have 
reopened with formal instructional plans, but 
classes that may shift from day to day and week 
to week from in-person to virtual instruction.

Early testing data from this fall seem to 
bear out that the pandemic has hit students 
harder in math than reading.

NWEA researchers compared the results 
of more than 4.4 million students in grades 
3-8 tested this fall to their peers tested in 
fall 2019. They found no difference in read-
ing gains, but on average a 5 to 10 percen-
tile-point difference in math, with Black and 
Hispanic students in upper elementary see-
ing the worst learning losses.

Similarly, Curriculum Associates, a com-
pany that offers testing, curriculum, and pro-
fessional development services, compared the 
test results from a nonrepresentative sample 
of students in grades 1 to 5 in more than 1,000 
schools to those of students for the last three 
years. It also found students lost more ground 
in math than reading, and 5 to 9 percentage 
points more students scored two or more 
grade levels behind in math.

In any case, none of the research so far is 
granular enough to say that students have 
lost specific skills, content, or foundations in 
math, like fractions or number sense.

Moreover, a new national survey from the 
Understanding Coronavirus in America study 
found that while parents of K-12 students gen-
erally think instruction has not gone back to 
pre-COVID-19 quality, they were significant-
ly more concerned about math than reading, 
and particularly if their students attended vir-
tual or hybrid classes.

Why might pandemic learning 
loss be worse in math than other 
subjects?

Math may be more sensitive to pandem-
ic-related schooling disruptions for a few rea-
sons, experts say:

• �Unlike reading, math is almost always 
formally learned at school. Parents are 
often less well-equipped to help their 
children with math, at a time when 
parent support can be even more crucial 
to student progress.

• �Broader stress and trauma related to the 
pandemic may worsen existing math 
anxiety in some students, and math 
anxiety can exacerbate students’ other 
stress while in class. 

• �It can be more challenging for teachers 
to engage in effective math instructional 
practices via remote platforms.

What’s the role of stress and 
trauma in math learning loss?

As many as 1 in 5 U.S. adults report severe 
math anxiety. An EdWeek Research Center 
study published in January found 67 percent 
of teachers reported students’ math anxiety 
was a challenge. That existing stress may be 
magnified now by increased worries about ill-
ness, money troubles, housing instability, and 
parent tensions.

In that, the COVID-19 slide may mirror 
natural disasters more closely than summer 
slumps. After Hurricane Katrina, for exam-
ple, researchers found students lost the most 
ground in math, coming back to school two 
years below grade level on average. Some of 
this academic loss was chalked up to outright 
missed instruction—due to closures or evac-
uations, for example—but researchers have 
found stress and trauma from the disasters 
weighed on students academically and men-
tally for months or even years. And there’s 
evidence that test anxiety and post-traumatic 
stress may have fed off each other.

It may be helpful for schools to partner teach-
ers with school psychologists and other support 
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staff to identify students with existing math anx-
ieties as well as those who have higher stress and 
trauma exposure during the pandemic.

Experts in math anxiety also suggest 
teachers incorporate short anti-stress exer-
cises into remote instruction and ask about 
students’ stress levels explicitly, as it may be 
difficult to impossible to read expressions in 
virtual settings.

How will remote learning affect 
math teaching? 

While hybrid and virtual schools have 
been gaining traction in the last decade, the 
sudden and complete move to virtual learn-
ing for most districts last spring and the on-
going shifts in format have been highly dis-
ruptive to instruction.

The need for teacher training in new 
ed-tech platforms and tools may crowd out 
needs for other professional development, 
according to Sarah Johnson, chief executive 
officer of the nonprofit Teaching Lab. “One 
pre-COVID problem was [a lack of] math ele-
mentary teacher content knowledge and ped-
agogical content knowledge,” Johnson said. 
“As we shift to online instruction and teach-
ers have to manage so much more, teachers 
might just not have the time to develop their 
content knowledge skills in that.”

David Blazar, an assistant professor of ed-
ucation policy and economics at the Universi-
ty of Maryland, who has studied math teach-
ing, agreed. In one study of elementary math 
teachers, Blazar found the more teachers 
used inquiry-oriented instruction—in which 
teachers pose questions and scenarios to help 
students think through a problem and con-
nect procedures to broader math concepts—
the greater students’ math learning. But it’s 
a kind of teaching that is challenging even in 
physical classrooms.

In online settings, teachers will need to 
draw “super explicit links to help make sense 
of mathematical concepts,” Blazar said, and 
find ways for students to show their work. 
And while apps and worksheets can help stu-
dents practice procedures they’ve learned, 
some math researchers worry that, especial-
ly in the upper elementary grades, teachers 
might rely on them too much to the detriment 
of reasoning and modeling with math.

“I think what’s going to fall through the 
cracks is the kind of discussions around 
meaning-making in math that they will be 
challenged to do remotely,” said Jon R. Star, a 
professor at the Harvard Graduate School of 
Education who studies children’s math learn-

ing. “I think that’s going to be so hard to do, 
and in some ways could make the curriculum 
less meaningful, and less conceptual, and 
less kind of deeply mathematical, which is al-
ready something we struggle with.” 

Star and Blazar both voiced concern that 
it can be more difficult for teachers to monitor 
and guide small groups of students tackling a 
problem together online without the right tools.

What should happen with 
curriculum? 

There’s a movement in some states and 
districts to identify “power standards,” or 
the most critical elements of learning in 
each grade. But some math experts warn 
about those approaches because newer math 
curricula tend to be spiral, with concepts in-
troduced in early grades reappearing. That 
means in later grades the curriculum will as-
sume students have learned things they may 
not have learned.

“This is a choice about which is the lesser 
evil, from the teacher’s perspective,” Star said. 

“There are smart ways to do this and not-
so-smart ways to do this, and the smart way is 
to see the standards fitting into a progression, 
rather than saying, ‘This is important, and 
these ones aren’t,’ ” said William McCallum, 
professor emeritus of math at the University of 
Arizona and CEO of Illustrative Mathematics, 
an open-source math curriculum. “You merge 
and combine and give greater emphasis to 
your main points.”

Inevitably, though, some things are going to 
receive less emphasis than in prior years, and 
teachers in later grades will need to be made 
aware of what was de-emphasized. One likely 
loss? Star predicts it will be geometric concepts 

introduced in grades 3-5. Because algebra is a 
key gatekeeper to higher-level math courses 
and an entrance requirement to higher educa-
tion, teachers are likely to focus on the under-
pinnings of algebraic reasoning over geometry.

Schools in more than 10 states have exper-
imented with computer-based “curriculum 
playlists,” which use algorithms to map out 
and deliver customized lessons to students 
as they master different skills. This format, 
which may be easier to transfer back and 
forth between remote and hybrid classes, is 
likely to see more use during the pandemic. 
But large-scale studies of programs using the 
approach on math have found widely dispa-
rate implementation and mixed results on 
whether this curriculum format accelerates 
student learning.

How can teachers and parents work 
together to bolster students’ math 
learning during the pandemic?

One of the most common themes across 
learning loss research is the importance of 
parent support in student learning. Students 
with highly involved parents who report par-
ticipating in educational activities over the 
summer tend to lose less ground. And early 
studies of responses to the pandemic have 
found schools are “increasingly dependent 
on families to facilitate instruction during 
the current crisis,” according to Douglas 
Harris of the Education Research Alliance 
for New Orleans, in a study of district reopen-
ings during the pandemic.

That can be a heavier lift in math. Studies 
have suggested families may be less likely to 
engage in math versus reading activities with 
their children due to math anxiety and new 
instructional methods for teaching Common 
Core State Standards that differ from how 
parents themselves learned math.

Kelly McCormick, a professional learning 
consultant for NWEA, said if a district moved 
to a common-core-aligned program or an-
other kind of new curriculum, teachers can 
use their own training as a model to think of 
math processes that are likely to trip up par-
ents and provide short videos or chats with 
parents to help them prepare.

Educators may suggest math-related 
games and apps that encourage families to 
integrate math conversations into their home 
lives. Some studies have found children of 
math-anxious parents who regularly used a 
family-focused math app showed more prog-
ress in math than students of similar parents 
who did not use the app. 

I think what’s going to fall 
through the cracks is the 
kind of discussions around 
meaning-making in math 
that they will be challenged 
to do remotely.”
JON R. STAR
Professor, Harvard Graduate School  
of Education 
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Four Teacher-Recommended Instructional Strategies for Math

By Larry Ferlazzo

What is the single most effective 
instructional strategy you have 
used to teach math?

T his post is part of a longer series 
of questions and answers invit-
ing educators from various disci-
plines to share their “single most 
effective instructional strategy.”

Today, Cindy Garcia, Danielle Ngo, Patrick 
Brown, and Andrea Clark share their favorite 
math instructional strategies.

‘Concrete Representational Abstract’

Cindy Garcia has been a bilingual educator for 
14 years and is currently a district instructional 
specialist for PK-6 bilingual/ESL mathematics: 

The single most effective strategy that I 
have used to teach mathematics is the Concrete 
Representational Abstract (CRA) approach.

During the concrete step, students use 
physical materials (real-life objects or models) 
to explore a concept. Using physical materials 
allows the students to see and touch abstract 
concepts such as place value. Students are able 
to manipulate these materials and make sense 
of what works and what does not work. For 
example, students can represent 102, 120, and 
201 with base 10 blocks and count each model 
to see the difference of the value of the digit 2 
in each number.

During the representational step, stu-
dents use pictures, images, or virtual manip-
ulatives to represent concrete materials and 
complete math tasks. Students are making 
connections and gaining a deeper under-
standing of the concept by creating or draw-
ing representations.

During the abstract step, students are 
now primarily using numbers and symbols. 
Students working at the abstract stage have a 

solid understanding of the concept.
The CRA approach is appropriate and 

applicable to all grade levels. It is not about 
the age of the student but rather the concept 
being taught. In 3rd grade, it is beneficial to 
students to have them use base 10 blocks to 
create an open-area model, then draw an 
open-area model, and finally use the multipli-
cation algorithm. In algebra, it is STILL bene-
ficial to practice using algebra tiles to multiply 
polynomials using an open-area model.

The CRA approach provides students P-12 
to have multiple opportunities to explore con-
cepts and make connections with prior con-
cepts. Some teachers try to start teaching a 
concept at the abstract level, for example, the 
standard algorithm for multiplication. Howev-
er, they soon find out that students have diffi-
culty remembering the steps, don’t regroup, or 
don’t line up digits correctly. One of the main 
reasons is that students don’t understand this 
shortcut and they have not had the concrete & 
representational experiences to see how the 
shortcuts in the standard algorithm work.

‘Encouraging Discourse’

Danielle Ngo is a 3rd grade teacher and Lower 
School math coordinator at The Windward 
School. She has been a teacher for 10 years 
and works primarily with students who have 
language-based learning disabilities:

Growing up, so many of us were taught that 
there is one right answer to every math prob-
lem, and that there is one efficient way to arrive 
at that conclusion. The impetus to return to this 
framework when teaching math is a tempting 
one and one I’ve found myself having to fight 
actively against during my own classroom in-
struction. In my experience, the most effective 
way to counter this impulse is to mindfully in-
crease the discourse present during my math 
lessons. Encouraging discourse benefits our 
students in several ways, all of which solidify 
crucial math concepts and sharpen higher-or-
der thinking and reasoning skills:

Distributes math authority in the class-
room: Allowing discourse between stu-
dents—not just between the students and their 
teacher—establishes a classroom environ-
ment in which all contributions are respected 
and valued. Not only does this type of envi-

ronment encourage students to advocate for 
themselves, to ask clarifying questions, and to 
assess their understanding of material, it also 
incentivizes students to actively engage in les-
sons by giving them agency and ownership 
over their knowledge. Learning becomes a 
collaborative effort, one in which each student 
can and should participate.

Promotes a deeper understanding of 
mathematical concepts: While the rote 
memorization of a process allows many stu-
dents to pass their tests, this superficial grasp 
of math skills does not build a solid founda-
tion for more complex concepts. Through the 
requisite explanation and justification of their 
thought processes, discourse pushes students 
to move beyond an understanding of math as 
a set of procedural tasks. Rather, rich class-
room discussion gives students the freedom 
to explore the “why’s and how’s” of math—to 
engage with the concepts at hand, think crit-
ically about them, and connect new topics to 
previous knowledge. These connections allow 
students to develop a meaningful understand-
ing of mathematical concepts and to use prior 
knowledge to solve unfamiliar problems.

Develops mathematical-language skills: 
Students internalize vocabulary words—both 
their definitions and correct usage—through 
repeated exposures to the words in meaningful 
contexts. Appropriately facilitated classroom 
discourse provides the perfect opportunity 
for students to practice using new vocabulary 
terms, as well as to restate definitions in their 
own words. Additionally, since many math 
concepts build on prior knowledge, classroom 
discussions allow students to revisit vocabulary 
words; use them in multiple, varied contexts; 
and thus keep the terms current.

‘Explore-Before-Explain’

Patrick Brown is the executive director of STEM 
and CTE for the Fort Zumwalt school district, 
in Missouri, an experienced educator, and a 
noted author:

The current COVID-19 pandemic is a 
sobering reminder that we are educating to-
day’s students for a world that is increasingly 
complex and unpredictable. The sequence 
that we use in mathematics education can be 
pivotal in developing students’ understand-
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ing and ability to apply ideas to their lives.
An explore-before-explain mindset to 

mathematics teaching means situating learn-
ing in real-life situations and problems and 
using those circumstances as a context for 
learning. Explore-before-explain teaching is all 
about creating conceptual coherence for learn-
ers and students’ experiences must occur be-
fore explanations and practice-type activities.

Distance learning reaffirmed these ideas 
when I was faced with the challenge of teach-
ing area and perimeter for the first-time to a 
3rd grade learner. I quickly realized that rath-
er than viewing area and perimeter as topics 
to be explained and then practiced, situating 
learning in problem-solving scenarios and 
using household items as manipulatives can 
illustrate ideas and derive the mathematical 
formulas and relationships.

Using Lego bricks, we quickly transformed 
equations and word problems into prob-
lem-solving situations that could be built. 
Student Lego constructions were used as ev-
idence for comparing and contrasting physi-
cally how area and perimeter are similar and 
different as well as mathematical ways to cal-
culate these concepts (e.g., students quickly 
learned by using Legos that perimeter is the 
distance around a shape while area is the total 
shape of an object). Thus, situating learning 
and having students use data as evidence for 
mathematical understanding have been crit-
ical for motivating and engaging students in 
distance learning environments.

Using an explore-before-explain sequence 
of mathematics instruction helps transform 
traditional mathematics lessons into activities 
that promote the development of deeper con-
ceptual understanding and transfer learning.

A ‘Whiteboard Wall’

Andrea Clark is a grade 5-7 math and language 
arts teacher in Austin, Texas. She has a master’s 
in STEM education and has been teaching for 
over 10 years:

If you want to increase motivation, per-
sistence, and participation in your math class-
room, I recommend a whiteboard wall. Or 
some reusable dry erase flipcharts to hang on 
the wall. Or some dry erase paint. Anything to 
get your students standing up and working on 
math together on a nonpermanent surface.

The idea of using “vertical nonpermanent 
surfaces” in the math classroom comes from Pe-
ter Liljedahl’s work with the best conditions for 
encouraging and supporting problem-solving 
in the math classroom. He found that students 
who worked on whiteboards (nonpermanent 

surfaces) started writing much sooner than stu-
dents who worked on paper. He also found that 
students who worked on whiteboards discussed 
more, participated more, and persisted for lon-
ger than students working on paper. Working 
on a vertical whiteboard (hung on the wall) in-
creased all of these factors, even compared with 
working on horizontal whiteboards.

Adding additional whiteboard space for my 
students to write on the walls has changed my 
math classroom (I have a few moveable white-
board walls covered in dry erase paint as well 
as one wall with large whiteboards from end to 
end). My students spent less time sitting down, 
more time collaborating, and more time doing 
high-quality math. They were more willing to 
take risks, even willing to erase everything they 
had done and start over if necessary. They were 
able to solve problems that were complex and 
challenging, covering the whiteboards with 
their thinking and drawing.

And my students loved it. They were excited 
to work together on the whiteboards. They were 
excited to come to math and work through dif-
ficult problems together. They moved around 
the room, talking to other groups and sharing 
ideas. The fact that the boards were on the 
wall meant that everyone could see what oth-
er groups were doing. I could see where every 
group was just by looking around the room. I 
could see who needed help and who needed 
more time to work through something. But 
my students could see everything, too. They 
could get ideas from classmates outside of their 
group, using others’ ideas to get them through 
a disagreement or a sticking point. It made for-
mally presenting their ideas easier, too; every-

one could just turn and look at the board of the 
students who were sharing.

I loved ending the math class with white-
boards covered in writing. It reminded me of 
all of the thinking and talking and collaborat-
ing that had just happened. And that was a 
good feeling at the end of the day. Use nonper-
manent vertical surfaces and watch your math 
class come alive. 

Larry Ferlazzo is an English and social studies 
teacher at Luther Burbank High School in 
Sacramento, Calif.
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