When students returned their completed interview protocols to us, we independently read their
responses and identified the same three primary themes in the data: 1) space for Amazon, 2) housing
and rental prices, and 3) traffic. Though students and their families generally expressed optimism about
HQ2, an underlying concern was perceptible across their responses. They wondered, “Where would
Amazon construct HQ2?” They were concerned about “the degree level necessary to fill the positions.”
And they worried that “housing demands [could be] so high that tenants may not be able to afford their
monthly rent and other amenities.” In response to what we had learned, we created the following three
mathematical tasks, one for each of the themes we identified. Each of these tasks was designed to leverage
the community knowledge we had assessed as a resource for students’ mathematical instruction.

Where Will It Go? is an activity connected to concepts of geometry and measurement. Students were
given a live Google map of Newark (Figure 4) and asked to explore where Amazon could locate HQ2. We
stated the problem as follows: Amazon’s Seattle campus is 8 million square feet. That’s equal to 2,828
feet on a side, or about 3,000 square feet. Look at the map of Newark and try to spot an empty place of
this size where Amazon could build HQ2.

Students used the map’s measure distance feature to lay out an area approximately equal to the size of
Amazon’s Seattle campus, and they considered whether it would be worthwhile to trade open spaces like
parks and gardens. Finding a place for HQ2 proved to be a struggle. They soon realized that there was
no viable place unless the city compromised an area currently occupied by places such as West Side Park
(yellow marker in Figure 4), Fairmount Memorial Cemetery (red marker), the Prudential Center (blue
marker), or the Red Bull Arena (green marker).

Figure 4. Map of Newark, New Jersey
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Home and Rental Prices was the second task we developed. We directed students to the website of an online
real estate database company. There they found graphs of Newark rental prices and home values over a
period of about the last ten years (see Figure 5). We had them analyze those graphs using questions like:

e What's going on here?

e What do you notice about how these prices have been changing?

e When were home values increasing the fastest?

¢ What do you think was happening with rental prices between 2012 and 2014?

Then we had them make predictions about what the graphs would look like if Amazon were to locate HQ2
in Newark and provide real-world and mathematical justifications for those predictions.

Oct 2019  — Newark $272K Oct 2018  — Newark $1,485/mo

Forecast
$307K $1.5K
/ $250K $1.4K

$193K $1.3K

$1.2K
$136K I Hom 2012 2013 2014 2015 2016 2017 2018

2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019

Figure 5. Changing median home values (left) and rental prices (right) in Newark

Students used hand gestures, pointing upward, to denote the regions of the graphs where home and
rental price were increasing. They gestured to indicate “more steeply” when predicting what the graphs
would look like if Amazon were to locate HQ2 in Newark. When asked to justify their predictions, one
student explained,

When Amazon comes in, a lot of jobs are gonna come in, as well, and a lot of people are gonna move
in, and those people might have more money than the current residents of Newark. So current
homeowners might sell their homes at higher prices to make profit off of, like, those influxes of people.
So the home prices are definitely gonna go up.

In response, another student reiterated a concern that current residents might be displaced due to the
rate hike.

For the third and final task, students participated in a NetLogo (Wilensky, 2009) participatory simulation
called Gridlock (Figure 6) (Wilensky & Stroup, 1999). All the students connected to the simulation from
Chromebooks and each student controlled one traffic light in a fictional town called Gridlock whose road
design and traffic situation we used to simulate what traffic might look like in Newark if Amazon were
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to locate there. Their task was to work together to find a way to improve traffic flow. In order to do that,
they first had to mathematize what good traffic flow means. Three graphs were provided: the number
of stopped cars at any moment, the average speed of cars, and the average wait time of cars. Students
worked together to iteratively develop a strategy to optimize traffic flow by referencing the real-time
data produced by the three graphs.

One strategy used by the students involved monitoring the traffic at their intersection and changing their
light to maintain traffic flow. This proved to have little effect on traffic flow by any of the three measures
represented by the graphs. Another strategy involved organizing the students and their traffic signals by
rows in the grid and then changing their lights at regular intervals (e.g., every five seconds). That, too, had
no significant impact on overall traffic flow. In the end they decided that, regardless of how they defined it,
there were just too many cars moving through the grid. Traffic never moved smoothly. Hence, an optimal
solution could not be found in some algorithm for coordinating the changing traffic lights; it had to be about
reducing the number of cars. That realization was followed by a discussion in which students seemed at a
loss about how to facilitate “good” traffic. They suggested that Newark would have to find a way to limit the
number of cars that could flow through town at one time. Otherwise, given that severe traffic congestion
was an inevitable consequence of the decision, it may not be worth locating HQ2 in Newark.
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Figure 6. Screenshot of NetLogo’s Gridlock Participatory Simulation

Discussion

We undertook the KEMA project to find ways to help teachers learn more about their students. We
acknowledged that learning is more effective when teachers leverage this knowledge for their instruction,
and more importantly, this knowledge is essential to building the kinds of caring relationships that are
fundamental for classrooms to operate as communities for learning. The approach we took to assessing
this knowledge was to develop tasks that—in concert with follow-up discourse moves that press students
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to dig deeper—could reveal their home, community, and cultural knowledge. We know these tasks are
hard to find and even harder to create.

We developed two kinds of tasks that we found to be productive. In our first phase of the project, we
administered modified Would You Rather?tasks. We modified these tasks guided by the following principle:
Tasks should compel students to make a choice and defend their decision. These tasks should feature
both mathematical concepts and real-world contexts that students could conceivably relate to.

The tasks we implemented proved to be revealing of students’ mathematical knowledge while also providing
a window into their lives at home and in their community. However, as revealing as they were, they didn’t
generate the kind of whole-class discussion that would allow us to explore students’ responses more deeply
or make connections across their responses. Thus, we couldn’t be sure that the individual responses we
received were indications of some sort of shared community knowledge. We needed more evidence.

As a result, we took an approach in Phase 2 of the project that was guided by a different design principle:
Identify a compelling local issue and leverage it as a contextual scaffold for bridging students’ out-of-
school community knowledge with their in-school learning of mathematics. The issue we identified was
the prospect of Amazon locating its second headquarters in Newark. This issue proved to be the kind of
compelling, contextual scaffold we hoped it would, as the task bridged students’ in-school and at-home
knowledge, and our implementation helped us learn quite a lot about them and their families. We were then
able to use that knowledge as contexts for the development of three mathematical activities that students
engaged with as if they were meaningful to them. That is, their mathematical engagement in rich tasks was
structured by their own thoughts and concerns related to the contextual scaffold we had provided.

Interestingly, the day after the Amazon HQ2 decision announced its decision to locate in Long Island
City, members of labor unions and progressive grassroots organizations gathered in Queens to state
their opposition to a decision they believed would widen current income gaps and exacerbate the city’s
ongoing displacement crisis. They spoke out against the $3 billion in tax breaks promised to Amazon by
New York Governor Cuomo and New York City Mayor de Blasio amidst the city’s ongoing infrastructure
funding needs. They also voiced their concerns about the deleterious effects Amazon might have on
local businesses, new incentives to raise the costs of housing in an already competitive market, and the
realization that public subsidies were given to Amazon whose new offices would be built on land that had
been reserved for the construction of 1,500 units of affordable housing. We find it noteworthy that this
range of reactions to Amazon'’s decision resembled those that we heard from students and their families.
They and other Newark residents may be breathing a sigh of relief that their city wasn’t chosen.

Towards a Responsive Pedagogy for Critical Mathematical Inquiry

Students’ multiple mathematical knowledge bases constitute the funds of knowledge upon which new
knowledge is constructed. Consequently, eliciting this knowledge is fundamental to engaging students in
critical mathematical inquiry (CMI). Indeed, critical consciousness, by definition (Freire, 1970), can only
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develop from the awareness of one’s own circumstances and reflection on one’s own experiences. Thus, if
teachers wish to operate their classrooms as participatory venues for CMI, it is essential that they assess
their students’ multiple mathematical knowledge bases. The two kinds of tasks we implemented were
shown to do just that. We have taken this opportunity to share the design principles we identified with
other teachers who wish to enact a responsive pedagogy. By engaging students in knowledge-eliciting
mathematical activity, teachers can be better prepared to reveal their students’ knowledge and connect
it to the mathematics they intend to teach.
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