
Professional Development in 
Quantitative Reasoning  

Mathematics, in the common lay view, is a static discipline based on 
formulas…But outside the public view, mathematics continues to 
grow at a rapid rate…the guide to this growth is not calculation and 
formulas, but an open ended search for pattern.”

– Lynn Arthur Steen, On the Shoulders of Giants (1990)
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When the modern revolution in Writing Across the Curriculum (WAC) 
began to spread along with the pedagogical theories of James Brit-
ton and Janet Emig in the mid- to late 1970s (Emig, 1977), it took a 
couple of decades for the message to move into colleges and universities 
throughout the country. When that first wave hit, though, LaGuardia 
Community College was at the forefront of innovation: We opened 
our Writing Center in 1974, just three years after the College opened, 
and since 1999, faculty have participated in LaGuardia’s year-long 
Writing in the Disciplines (WID) professional development seminar. 
With risk-taking institutions like LaGuardia quickly absorbing new 
ideas and leading the way, today we find that fully half of the nation’s 
colleges have a WAC-type program, and writing centers are even more 
ubiquitous – and perceived as utterly necessary (Thaiss & Porter, 2010). 

We should keep this institutional legacy of innovation and agility 
in mind as we contemplate a new movement spreading throughout the 
country. Like the WAC movement of the 1970s, this movement requires 
faculty from multiple disciplines to rethink traditional priorities about 
pedagogy, particularly those that separate what happens in one subject 
area from what happens in another. The “Numeracy Movement,” 
which focuses on what is called quantitative reasoning (QR), seeks not 
just to certify that every last student can solve basic math equations, but 
also to create “quantitatively literate individual[s] . . . able [to] engage 
in mathematics and solve quantitative problems from a wide array of 
authentic contexts and everyday life situations” (Getz, 2011). In other 
words, our students need to think about the meaning of numbers in all 
of our classrooms, not just in their math classes. In fact, it may be that 
only by situating numbers in real-life contexts will students be able to 
grasp fully the importance of math, both as a subject and, in the words 
of the Carnegie Foundation for the Advancement of Teaching, as “a 
habit of mind” (Getz, 2011).
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Just as the WAC movement demonstrated the need for “writing-
to-learn” strategies in a variety of fields, the push for numeracy has 
strengthened into a wholesale recalculation about the importance of 
quantitative reasoning for student success, in both education and in 
daily life. Guidelines set forth by the Quantitative Literacy Subcom-
mittee of the Committee on the Undergraduate Program in Mathemat-
ics (CUPM) did not appear until 1996, a full generation after writing 
centers. The National Numeracy Network (NNN) appeared in 2000 to 
unite disparate innovations into one concerted effort to spread the need 
for reform and to spearhead future initiatives. In 2006, the American 
Mathematical Association of Two-Year Colleges (AMATYC) again 
echoed WAC of a generation earlier and recommended that “faculty 
in other disciplines . . . integrate quantitative literacy into coursework 
across all disciplines” (Getz, 2011). 

Suddenly, a new era began for community colleges trying to offer 
students the best kind of general education. When LaGuardia created 
its “core competencies” or set of outcome skills that the College assesses 
to measure the success of its general education, Quantitative Reasoning 
joined the list that included Critical Literacies, Oral Communication, 
Research and Information Literacy, and Technological Literacy. As in 
implementing the other core competencies, LaGuardia responded to the 
need to assess quantitative reasoning by tasking its faculty and the Cen-
ter for Teaching and Learning (CTL) to find creative ways to integrate 
the new competency into disciplines, especially those outside math. 

In response to this mandate, the CTL offered Quantitative Reason-
ing mini-seminars in 2010/11 and 2011/12. Led by Dr. Sreedevi Ande 
(Mathematics, Engineering, and Computer Science), Ros Orgel (CTL) 
and Carolyn Henner-Stanchina (College Now), fourteen faculty from 
across the disciplines read articles about the need for quantitative rea-
soning and created low-stakes assignments to help students build skills 
in this area. Although faculty evaluations of the mini-seminar attested 
to its value, participants also recognized that a few meetings over the 
course of a single semester did not provide enough time to learn about 
quantitative reasoning, investigate resources available on the Internet, 
and devise, test, refine, and report on assignments and student progress. 

Therefore, during the 2012/13 academic year, LaGuardia took 
another step into the QR era. It should not surprise anyone to learn that 
instead of simply copying best practices from around the country and 



injecting them into its classrooms, LaGuardia decided to pilot a new 
faculty-led seminar, Strengthening Core Learning, designed to define, 
test, deploy, and assess activities focused on helping students develop 
general education competencies. Seminar participants joined one of 
four strands, each focused on a different competency (Critical Thinking, 
Research, Reading, and QR). Under the enthusiastic co-leadership of 
Yelena Baishanski (Mathematics, Engineering, and Computer Science), 
Justin Rogers-Cooper (English), and Ros Orgel (CTL), each faculty 
member in the QR strand revised one of their classes using the precepts 
of QR-infused assignments. 

We inherited the seminar structure from LaGuardia’s Writing in the 
Disciplines model, another clear nod to the ways that WAC-pioneered 
teaching innovations have rooted the current drive to redistribute com-
petencies into general education. To deepen the point, the Strengthening 
Core Learning seminar adopted John C. Bean’s famous “writing-to-
learn” textbook, Engaging Ideas (2011), a staple of the WID seminar at 
LaGuardia and a beloved reference for faculty developing new assign-
ments. In addition, one of the WID Writing Fellows, Graduate Center 
student Daniel Harris, participated in the QR strand’s organization and 
seminar activities. 

Blending Bean’s advice with the Numeracy Movement was not easy 
by any means, but our strand discovered that Bean’s goals could help 
inform the creation of QR-focused assignments. For example, “low 
stakes” assignments that relied on in-class student discussion and “writ-
ing-to-learn” activities could be useful strategies for working through a 
conversation about a graph or chart. Creating time in the classroom to 
summarize data in a graph brought students one step closer to integrat-
ing that data to support claims for a thesis-driven argument. Figuring 
out the ways that graphs distort information through scale, metrics, or 
captions also allows students to develop critiques of data, data which 
can inform counter-arguments in more sophisticated essays. 

The seminar leaders worked hard to achieve two parallel goals: 
introducing QR as a competency and integrating Bean’s ideas. As with 
all pilots, and perhaps all CTL seminars, one of the most valuable 
aspects of our communication grew out of faculty sharing with each 
other about their classroom experiences. History professor Timothy 
Coogan, Education professor Angela Cornelius, Philosophy profes-
sor Michael Kilivris, Mathematics professor Mahdi Majidi-Zolbanin, 
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English professor Noam Scheindlin, and Humanities professor Joni 
Schwartz each incorporated quantitative information into their respec-
tive fields, often through data-driven tables or text, or via classic data 
visualizations in charts and graphs. Professor Coogan created an assign-
ment that engaged students in looking at New York City riots from a 
quantitative perspective, such as examining the numbers of people who 
participated and contrasting that data with qualitative descriptions 
of riot experiences and their aftermath. Working through Professor 
Cornelius’s assignment, education students explained the meaning of 
statistics related to childhood education, such as the relative number 
of words children learned as they grew older. Professor Kilivris chal-
lenged his philosophy class to debate the meaning of “the good life” 
by placing canonical texts by Greek philosophers next to recent polls 
about happiness. Professor Majidi-Zolbanin’s Introduction to Alge-
bra students wrote up how they would explain some math rules and 
practices to other students and provided examples and written expla-
nations of how similar problems should be solved. Poetry students in 
Professor Scheindlin’s class examined the work of the widely-admired 
Georges Perec, a writer who explored his art using numerically derived 
“constraints” based on complex idiosyncratic formulas. Ethnographic 
studies of New York neighborhoods conducted by Professor Schwartz’s 
Intercultural Communication students incorporated statistics, graphs, 
and charts. Each faculty member emphasized one of the key goals of 
a QR-infused class: “Numeracy” for LaGuardia students would be 
indicated by their ease in summarizing, interpreting, critiquing, and 
integrating the meaning of numerical information. 

As with every other aspect of our work at LaGuardia, one of the 
challenges for our strand was to determine how to assess and measure 
the effectiveness of student development of QR skills over the semester. 
We developed a simple rubric on a 1-to-3 scale to trace how students 
responded to a basic graph with the skills mentioned above: summary, 
interpretation, critiquing, and integrating numerical information into 
claims about a topic. We gave students opportunities to respond to 
a basic graph at the beginning and end of the semester. In my class, 
I noticed that students initially found it more difficult to explain the 
meaning of a graph, although most could report its basic content. As 
with many other subjects, however, their greater success at the end of 
the semester could not be explained simply by the additional time spent 



in class on QR. The context for graphs matters too, and I discovered 
that my students were able to translate data with more ease in part 
because they had more knowledge about the subject that the data pur-
ported to address. In my English composition class, part of a Liberal 
Arts Learning Community on “Race and Culture,” for instance, most 
of my students proved able to decipher the deeper meaning of informa-
tion on drug arrests and prison sentencing after reading book excerpts 
and essays on institutional racism. To me, this means that “interpret-
ing” the numbers cannot happen in a vacuum; excelling at QR will 
mean that students are growing holistically in the other competencies, 
too – in this case, especially critical literacy. 

I left the QR strand of the Strengthening Core Learning seminar 
with a renewed sense of respect for the charts, graphs, and statistics 
I see filling up the various screens and papers in my professional and 
personal life. As we continue to address QR skills development, we 
should remember a few points that could apply to any college. First, it 
took the WAC movement several decades to achieve the success that 
we now take for granted. Second, it took time to convince faculty from 
many disciplines about the value of a new practice. Third, the WAC 
movement worked because it got results: Students who write more 
often perform better on other measures of competency. For the QR 
movement to achieve similar results, faculty will need to see how it 
improves student performance in their disciplines. Finally, no amount 
of budding student achievement in quantitative reasoning can make a 
real difference until it becomes universal – and that will mean bringing 
part-time faculty into the conversation. 

Duplicating the success of WAC will take time. Yet we should feel 
genuine excitement to be at the beginning of the QR movement. There 
are new opportunities to be seized by those willing to do the work. 
Furthermore, history tells us that LaGuardia Community College will 
be leading the charge, working with students, and getting the job done. 

The author would like to extend a special thanks to Dr. Yelena 
Baishanski for her help with this report.
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Compelling Contexts
PQL in Brief 

Roslyn Orgel and Judit Török 
Center for Teaching and Learning

To address LaGuardia students’ 60% failure rate in developmental 
math courses,1 Provost Paul Arcario designed Project Quantum Leap 
(PQL) in 2006. The grant proposal was accepted by the Fund for the 
Improvement of Post-Secondary Education (FIPSE). Initially a three-
year project, Project Quantum Leap was extended via additional grants 
from both the U.S. Department of Education (Title V) and the City 
University of New York (CUNY), and ran for six years, from 2006/07 
through 2011/12, culminating in a year-long seminar for adjunct Math 
faculty. Fifty-four LaGuardia faculty participated in the professional 
development seminars, nearly half of them for more than one year. 

PQL was informed and inspired by the Science Education for 
New Civic Engagements and Responsibilities (SENCER) approach to 
teaching math and science in “compelling contexts” that had been suc-
cessful in high-level courses at four-year colleges. Through a process of 
intensive faculty development and curricular revision, project leaders2 

sought to increase completion and pass rates in three LaGuardia math 
courses, two of them developmental (MAT095 and MAT096), and the 
third an introductory college-level course (MAT115).

By rooting the study and practice of math in real-world and com-
pelling contexts, we hoped that students would not only succeed in 
these courses, but also acquire a greater awareness of the place of math 
in understanding and solving civic problems. For example, utilizing 
the revised curriculum, students in Introduction to Algebra (MAT095) 
would apply principles and practices of arithmetic and rudimentary 
algebra as they learned about the environment, pollution, and global 
warming. Investigating the long-term effects of the overuse of energy 
might encourage students to take an active role in cutting down on 
their own use of appliances. Similarly, Elementary Algebra (MAT096) 
students could explore ways to use algebraic principles in the inves-
tigation of the causes and results of health problems. Using linear 
equations, students would learn about the dangers of obesity and the 
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importance of exercise and good nutrition. Further, Algebra and Trigo-
nometry (MAT115) students who learned to use advanced algebraic 
formulations to understand business and finance might become more 
cognizant of the dangers of debt and modify their own spending pat-
terns accordingly.

Seminar participants studied the SENCER approach and discussed 
ways to integrate even more content into an already overloaded syl-
labus. While we all knew that students needed extensive practice 
with mathematical operations, the PQL approach also required math 
students to read articles about the compelling context and then apply 
the math principles they were learning to the issue in question. Math 
faculty would not only have to check students’ math calculations, but 
also look at what students wrote about how they solved problems and 
what they understood about the content of an article they had read. 
PQL required students to reflect upon their math learning and think 
about the impact of what they had learned on their own behaviors. 

We quickly realized that in order to create meaningful contexts 
and realistic activities, Math faculty needed help. Obliging colleagues 
from Environmental Engineering, Health Sciences, and Business joined 
the seminar and provided participants with much needed expertise, 
content knowledge, and referrals to appropriate materials. Using those 
resources in the first two years, faculty developed activities that often 
took two or more weeks of class to complete. Realizing that the focus on 
a single lengthy activity would not give students sufficient exposure to 
the compelling context, faculty in subsequent years utilized shorter read-
ings, activities, and practice exercises designed to engage students in the 
context and provide more opportunities to practice the math. Thus far, 
participants have contributed 35 activities to the PQL Sampler, a work 
that will remain “in progress” as we add new lessons and materials.3  

In addition to developing activities and considering how best to 
revise syllabi to incorporate PQL work, seminar meetings focused on 
student-centered pedagogies, i.e., examining not just what we teach, but 
also how we teach it. We examined and experimented with the “dis-
covery method” that utilizes a carefully scripted questioning technique 
leading students to figure out mathematical solutions for themselves 
instead of relying on lectures. We discussed and practiced effective 
group work in a math class as well as ways to give meaningful and 
constructive feedback to students. We incorporated inquiry assignments 
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and multimedia into PQL activities. Humanities faculty collaborated 
with Mathematics faculty to select and design contextual themes for 
paired courses. An example of integrative teaching and learning, these 
collaborations provided time to engage students with the contexts 
through discussions and reflection in the Humanities courses while 
shared assignments gave the Math faculty time to work on difficult 
math content.4 More experienced faculty mentored newcomers on 
PQL methodologies, and, in monthly seminars, we continued to share 
practices, revise assignments, and explore effective ways to balance the 
extra time needed for student-centered approaches with the pressures 
of preparing students for LaGuardia and CUNY exams. 

All three of the target courses now have revised curricula. Each 
semester, student pass rates were analyzed and compared to the baseline 
rate established prior to the PQL project. Although, overall, there was 
steady improvement in MAT095, results for MAT096 and MAT115 
were more erratic. Various factors affected outcomes: For example, 
students taught by faculty more experienced with PQL methodologies 
achieved higher pass and retention rates. Students in paired courses 
passed math courses at higher rates than students in comparison 
courses. Changes to the CUNY COMPASS exit exam, initially required 
but later abolished, may have skewed these results.5 

We also analyzed the effect of PQL approaches on students’ 
attitudes toward learning math. Survey data gathered from 2006/07 
through 2011/12 indicated that students in PQL classes agreed with 
the statement, “Currently I’m interested in applying math to real world 
issues,” at a rate higher than students in comparison classes. Gains were 
seen on responses to statements such as, “Currently I’m interested in 
reading about social issues where math is involved,” and “I can think 
critically about math-related issues I read about or hear about in the 
media.” Students also reported taking ownership of their learning, 
experiencing reduction in math anxiety, and engaging to a greater 
extent in higher levels of integrative thinking as they began to see the 
role of mathematics in advancing their overall educational success. 

Participation in PQL also resulted in changes for faculty. In their 
final reports, PQL faculty replied to the question: “How has the PQL 
experience affected your understanding of yourself as a teacher and 
what you do with students?” During the first year of the project, we saw 
comments such as “More and more I realize that students should not 
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learn only to pass a test” and “Contextualizing math really motivates 
our students.” By the end of the project, those who were involved with 
PQL for at least two years answered with more sophisticated thinking 
about pedagogy, for example, “Now I know that I have to understand 
my students’ issues and vary my teaching style (in my math class) to 
accommodate the learning style of the entire class” and “Instead of 
explaining why math is important, it’s more powerful and meaningful 
to make students realize it for themselves.”

Although the funding that supported PQL ended in 2011, Math 
faculty and the leadership team continue to discuss what could be 
done more effectively if the project were refunded. For example, 
teaching math in “compelling contexts” can help students learn, but 
we have realized that having only one such context per course can be 
limiting for both faculty and students. Further, although the intensive 
activities collected in the PQL Sampler are useful, developing them 
consumed seminar time that might have been used more effectively for 
additional discussion and practicing of student-centered pedagogies. 
We also realized that faculty benefit from watching their peers teach; 
a future PQL seminar would therefore include more opportunities for 
peer observations.

While there is always room for improvement, we have found that 
PQL encouraged faculty to experiment, and to share and critique their 
teaching practices. Participants have presented their work at national 
conferences (SENCER, YouthBuild, New York State Mathematics 
Association of Two-Year Colleges, and others) and written articles 
for both In Transit and peer-reviewed journals such as the New York 
State Mathematics Teachers Journal and Science Education and Civic 
Engagement: An International Journal. All sections of MAT095, 
MAT096, and MAT115 now incorporate exercises and activities 
developed in PQL, and adjuncts and tutors have been trained in PQL 
approaches. Math faculty continue to address the core problem of 
how to help students succeed. We believe that by providing time and a 
safe space for faculty to collaborate and explore effective approaches 
to helping students learn math, PQL has informed curricular improve-
ments and invigorated Math faculty at LaGuardia.
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Notes
1. Grant proposal written by Paul Arcario, submitted to the Fund for the 

Improvement of Post-Secondary Education (FIPSE), July 2006.

2. PQL was led by Provost Paul Arcario, Associate Dean Bret Eynon, 
Professors Prabha Betne, Gordon Crandall, Marina Dedlovskaya, Yasser 
Hassebo, Rudy Meangru, Frank Wang, and Shenglan Yuan, from the 
Mathematics, Engineering, and Computer Science department, and Ros 
Orgel and Judit Török from the LaGuardia Center for Teaching and 
Learning.

3. The current version of the PQL Sampler is available in print from the 
LaGuardia Center for Teaching and Learning, and electronically at http://
www.laguardia.edu/ctl/Project_Quantum_Leap_Sampler.aspx

4. See: Dedlovskaya, M., & Sokolski, P. (2009). “Learning to Reflect In 
and On Action.” In Transit: The LaGuardia Journal on Teaching and 
Learning, 4, 1–18. 

5. The final evaluation report, submitted to FIPSE on March 31, 2011, 
provides an in-depth examination of outcomes data. Contact Bret Eynon 
or Judit Török for a copy of the report.




