
MIDDLE
iIn April 2018, NCTM released Catalyzing Change in High School Mathematics: 

Initiating Critical Conversations, a long-needed and well-articulated position 
for transforming the core purposes, structures, instructional practices, essential 
mathematics concepts, and organization of high school mathematics. Although 
Catalyzing Change intentionally targets high school mathematics, those of  
us focused on middle school should also become well informed. The key 
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MIDDLE
The success of Catalyzing Change 

is contingent on the preparation 
and experiences that students bring 

with them to high school—which 
is the role of middle schools. We 

have the shared responsibility  
of providing an equitable 

mathematics education for  
each and every student.

Sarah B. Bush

recommendations in Catalyzing Change hold true and permeate middle school 
mathematics. Without systemic change within middle schools and in the artic-
ulation between middle school and high school, efforts to implement the key 
recommendations of Catalyzing Change will be disparate and extremely challenging 
to accomplish. Simply said, it is our job in the middle to work alongside our high 
school counterparts to do our part in dismantling the status quo. 
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Essentially, we must prepare middle 
school students to enter Catalyzing 
Change’s reimagined vision for high 
school mathematics rather than the 
experience many students have today. 

Let’s dive into the four key recom-
mendations of Catalyzing Change and 
consider our role as middle school 
mathematics educators and stake-
holders: (1) Move toward de-tracking 
students, (2) de-track teachers im-
mediately, (3) consider the student 
learning experience, and (4) create 
common learning experiences. 

4 KEY RECOMMENDATIONS
Move Toward De-Tracking Students  
The first recommendation of Cata-
lyzing Change for us to consider in the 
middle is the de-tracking of students 
in mathematics. Catalyzing Change 
makes a strong recommendation that 
students should complete four years 
of mathematics in high school. It also  
advocates for a shared common path-
way for all students in high school 
for the first two or three years. Then, 
a student’s final one or two years of 
high school mathematics learning is 
based on a college and/or career path 
and interests. For this reason, it is im-
portant for us to examine de-tracking 
students in the middle. 

Student tracking has been well 
researched. Some key issues include 
the following: 

• Students are often placed into 
different tracks by various non-
academic factors including but 
not limited to race, gender, socio-
economic status, language, and 
perceived academic ability (Stiff 
and Johnson 2011).

• The learning opportunities in dif-
ferent tracks can be substantially 
different. This qualitative differ-
ence is a systemic issue because it 
perpetuates the idea that only some 
people can be successful in math-
ematics and is an issue of equity 

because only some students have 
access to mathematics instruction  
that prepares them for college 
(Boaler 2011). 

• Students placed in tracks that 
have less access to high-quality 
mathematics instruction have a 
fundamentally different learning 
experience than those students 
not placed in such tracks (Stiff 
and Johnson 2011; Tate and  
Anderson 2002). 

There is clear evidence that de-
tracking students leads to the success 
of more students (Boaler and Staples 
2014; Burris and Welner 2005). We 
can all agree that students should not 
be denied access to the instruction 
needed to become mathematically 
literate and that students should not 
have qualitatively different mathemat-
ics learning experiences. 

Middle schools play a foundational 
role in student tracking. The course 
pathway (or track) that a student takes 
is often decided when a student enters 
middle school. In essence, a student’s 
perceived mathematical ability in 
grade 5 may very well determine the 
highest mathematics class taken in 
grade 12, if a class is taken at all. A 
student’s mathematical fate should 
not be determined at age ten. The 
course pathways that a high school 
offers are most often a continuation 
of the course pathways of its feeder 
middle schools. Although de-tracking 
might seem like an impossible feat, 
Catalyzing Change offers evidence of 
it being done successfully (NCTM 
2018, pp. 18–19). In the middle, 
we must find a way to rebuild our 
structures to dismantle tracking and 
instead implement effective inten-
tional and targeted interventions for 
students who need additional support. 
Further, there is no race to calculus, 
and schools should not succumb to 
perceived parental or district pressure 
to accelerate. In the limited cases in 

which acceleration is warranted, it 
should be done appropriately. In other 
words, “care must be taken to ensure 
that opportunities are available to 
each and every prepared student and 
that no critical concepts are rushed or 
skipped” (NCTM 2016, p. 1). 

De-track Teachers Immediately 
Just as with students, teachers 
too are often tracked. Catalyzing 
Change brings to the forefront the 
long-standing practice of more 
experienced teachers, or teachers seen 
as the most effective, being assigned 
to teach the upper-level mathematics 
courses, whereas teachers with the 
least experience are assigned to 
teach the lower-level courses or to 
those students who have the greatest 
need (Darling-Hammond 2007; 
Strutchens, Quander, and Gutiérrez 
2011). Let’s face it, as middle school 
educators, we know that this is not 
just a phenomenon that takes place 
in high schools; it happens in our 
backyard as well. 

We must play our role in ensur-
ing that each and every student has 
equitable access to the most effective 
and experienced teachers. As recom-
mended in Catalyzing Change, middle 
schools should also balance teacher 
assignments to include a variety of 
courses. An alternate way to de-track 
teachers is to create teacher teams for 
common teaching and assessment 
development and analysis, or change  
teacher assign ments every two or 
three years. In addition to creating 
equitable structures for students, 
balancing teacher course assignments 
can help to broaden their vertical 
knowledge of curriculum, reduce new 
teacher burnout, foster collaborative 
learning communities that include 
experienced teachers, and in that 
learning community create a shared 
sense of responsibly for all students 
(Gutiérrez 2002; Strutchens,  
Quander, and Gutiérrez 2011). 
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Consider the Student  
Learning Experience  
One critique of the current landscape 
of high school mathematics outlined 
by Catalyzing Change is that students 
do not see the relevance of the cur-
riculum and thus become disengaged. 
As high schools work toward making 
the progress set forth in the recom-
mendations of Catalyzing Change, 
what we see taking place in the 
high school mathematics classroom 
will transform. High-quality tasks 
will take priority over quantity of 
problems as students become active 
participants in “doing” mathematics 
(Stein et al. 2000). In the middle, 
we must prepare students for this 
type of engaged, active learning. 
As described in Catalyzing Change, 
the kinds of tasks in which students 
engage impact the ways they see 
themselves as doers of mathematics 
and this connects to their mathemat-
ical identity.

As a mathematics education 
community, we can accomplish this 
by effectively enacting the eight 
high-leverage Mathematics Teaching 
Practices advocated by Principles to 
Actions: Ensuring Mathematical Success 
for All (NCTM 2014, p. 10): 

1. Establish mathematics goals to 
focus learning.

2. Implement tasks that promote 
reasoning and problem solving.

3. Use and connect mathematical 
representations.

4. Facilitate meaningful mathematical 
discourse.

5. Pose purposeful questions.
6. Build procedural fluency from 

conceptual understanding.
7. Support productive struggle in 

learning mathematics.
8. Elicit and use evidence of student 

thinking.

Following the eight Mathemat-
ics Teaching Practices sets the stage 

for equitable teaching. Catalyzing 
Change provides a valuable crosswalk 
resource between the Mathematics 
Teaching Practices and Equitable 
Teaching (see pp. 32–34). Figure 1 
showcases an example directly 
from Catalyzing Change (p. 32) for 
“Establish mathematics goals to 
focus learning.” Supporting equitable 
teaching through the eight Math-
ematics Teaching Practices sup-
ports building the positive identity 
and agency that we must equip our 
students with as they enter a high 
school mathematics experience. 

Create Common Learning Experiences 
Catalyzing Change provides specific 
recommendations regarding the Es-
sential Concepts in mathematics that 
each and every high school student 
should learn. These Essential Con-
cepts span four key content domains: 
number, algebra and functions, 
statistics and probability, and geom-
etry and measurement. The Essential 
Concepts are purposefully focused 
on the key mathematics that students 
need to be productive in both their 
professional and personal lives. Tasks 
are set in such important contexts 
as sustainability of resources and 
financial literacy, providing students 

with authentic learning environments 
where they can apply important 
mathematical ideas to make sense of 
their world. Through this process, 
they are becoming mathematically 
literate as well as STEM literate (as 
in Bybee 2010). 

In the middle, we can do our part 
to help with this recommendation 
by reading Catalyzing Change and 
carefully considering how the Essen-
tial Concepts in Catalyzing Change 
build from foundational knowledge 
that students develop in the middle 
grades. For example, we should 
discuss how students’ proportional 
reasoning should be developed in the 
middle grades to prepare students 
with the prerequisite knowledge 
needed to learn the Essential Con-
cepts in Catalyzing Change. More 
holistically, we should take a closer 
look at how teaching and learning 
is approached in the middle grades 
and the types of experiences that 
we are giving students. We should 
engage students in authentic learn-
ing contexts (Mohr-Schroeder, Bush, 
and Jackson 2018), so that students 
are experienced, prior to high school, 
in applying and transferring the 
mathematics they learn to solve 
real problems. Schools should also 

Fig. 1 This excerpt from Catalyzing Change illustrates supporting equitable 
mathematics teaching (NCTM 2018, pp. 32–34). 
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adopt a “Whole School Agreement” 
(as in Karp, Bush, and Dougherty 
2016) in which mathematics teach-
ers in a school work as a team to 
agree on common language, symbols 
and notation, models and schema, 
as well as no longer teach rules that 
will later expire (as in Karp, Bush, 
and Dougherty 2015). This practice 
leads to both vertical and horizontal 
articulation. 

CALL TO ACTION
The success of the recommenda-
tions set forth in Catalyzing Change 
is contingent on the preparation and 
experiences that students bring with 
them to high school, which is the 
role of middle schools. If students 
do not receive equitable opportuni-
ties to take challenging coursework 
from highly qualified teachers and 
experience rigorous yet supportive 
expectations prior to high school, the 
success in implementing Catalyzing 
Change will be limited. Let’s be clear: 
It’s time to join forces by working 
as effective teams within schools 
and across grade bands. We have the 
shared responsibility of providing an 
equitable mathematics education for 
each and every student. 
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