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Introduction
Learning Exchange is a program run out of Brown University’s Science Center Outreach
(SCO), aimed at engaging Providence middle school students in math and computer science.
We believe that children are brilliant, but may lack motivation when they are unable to see
the value of what they learn in the classroom. To address this, we teach students how to use
MIT’s Scratch environment to design their own animations, applying mathematics and
problem-solving skills in fun and creative ways. With Learning Exchange, we are committed
to fostering a community of peer learning and passion for learning.

The goals of Learning Exchange are as follows:
•
•
•
•

To help students experience practical applications of the mathematics and
problem-solving skills they learn within the traditional classroom setting.
To empower students to take ownership of their education through a sustained,
self-designed project.
To build excitement around undertaking new intellectual challenges, thereby
improving their confidence as young learners.
To build mentoring relationships between students at brown and in providence,
fostering peer-learning
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Computer Science Curricula
Computer Science (CS) has drastically changed the world we live in today, with its
innovative and seemingly limitless nature. In teaching students how to code, we give them
the freedom to express their creativity by designing their own animations, as well as
encourage them to think critically as they work through the creation process of their
programs from start to finish.
Over the years, the program has grown and the curriculum has changed to better engage
students and strike the right balance between developing skills and having fun.
Early on in the history of our program, a strong emphasis was placed on first teaching math
concepts, followed by structuring programming projects around those concepts. Students
often lost interest in this approach and were ultimately inadequately prepared for the
programming needed to complete projects. An entirely project-based curriculum was then
implemented, teaching math concepts when they were necessary for a given project.
However, integration was poor and there was an uneven balance in teaching focus between
programming and mathematics.
A series of worksheets to aid teaching were then implemented, allowing students to work
through projects individually. This gave each student the ability to go at their own pace and
be assisted by facilitators whenever needed. Each student saved their work to a shared
Scratch account at the end of each class. This prevented work from being lost and kept all
students’ projects in an easily accessible location.
This semester, new project-based worksheets were created that were meant to be more
challenging. These worksheets targeted the students who had already completed the series
of basic worksheets, and now needed more challenging applications of their programming
knowledge.
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Program Structure
This semester, we ran two computer science programs. One was based at Nathanael Greene,
through an after-school class offered by Ms. Maia, a 7th and 8th grade math teacher. The
other was based at Del Sesto, through an after-school program.
NATHANAEL GREENE:
The program ran for a total of nine weeks, from February 28th through May 3rd. We met
twice weekly for one-hour sessions in Ms. Maia’s classroom. Students were provided with
laptops by Nathanael Greene.
We advertised the position of student facilitator through Brown Morning Mail and social
media. Brown students applied through an online survey and were then interviewed in
person. On average, two facilitators accompanied a coordinator to each Learning Exchange
class. There were typically about 8 students who consistently attended, allowing for ample
one-on-one teaching time.
GILBERT STUART:
This was the first semester conducting the Learning Exchange in Gilbert Stuart, after having
transferred from Del Sesto. This process involved a significant amount of planning and
coordination with City Year faculty, which, after replacing the After Zone program, took
over the management of after school activities. We planned the scheduling for the
upcoming semester, as well as discussed platforms to advertise the program to students.
Methods of outreach included a flyer that students could take home to parents, in addition
to an email newsletter that was being developed by City Year.
Because of the logistical difficulties we encountered, the educational portion of the
program was relatively and consisted of only about four weeks this semester. There were
three students who consistently attended. An inconsistent schedule among after-school
programs led to confusion with parents, resulting in decreased attendance as our program
progressed. This issue was discussed with City Year faculty, and we are expecting it to be
resolved for next semester.
Working at Gilbert Stuart, our program is supplied with a faculty member to assist with our
program. This is in addition to the Brown student facilitators, making the student-teacher
ratio very favorable to a productive learning environment. Another advantage of the small
class sizes is that students were able to work on individualized projects that tailored to
their grade level. Students had positive feedback about this approach.
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Environment and Class Structure
At Nathanael Greene, we distributed a program flyer around classrooms and for students to
take home to parents. This could have been very beneficial, as students that ended up
attending classes were more consistent and excited than previous years. Ms. Maia handled
enrollment and recruited about ten students.
The students progressed through an initial series of
six worksheets that introduced basic Scratch
programming concepts. Each worksheet guided the
student through the development of a simple game,
teaching skills that would carry through to other
projects in the process. This tutorial-style design
allowed students to have a final product at the
completion of each worksheet which they could be
proud of. Students typically completed one
worksheet in each class, though this varied
depending on individual personalities.
Once the series of initial worksheets was completed, students could then move on to the
advanced worksheets or begin designing their final project. For the final projects, students
were given the freedom to design anything they wanted, while incorporating what they had
learned throughout the semester. We did create a worksheet packet this semester that
guided students in the design process. This new approach proved to be very beneficial as
students were more likely to come up with final projects that were more realistic, given the
amount of time available.
At the end of the semester,
students presented their final
projects at an ending
celebration in Brown
University’s Science Center.
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Reflections
The worksheets continue to be invaluable as a teaching resource and help in directing new
facilitators. Moving forward, more worksheets should be developed that guide students
through using more advanced features in Scratch. This would ideally come before final
projects, as students would be better equipped to pursue different kinds of projects.

Closing
We would like to thank the following people for helping us create and strengthen Learning
Exchange:
•
•
•
•
•
•
•

Amit and Nabeel, the founders of Learning Exchange
Our Spring 2017 coordinators, Katherine Lopez and Yesenia Valverde
Our facilitators this semester, William Truong ’17, Elias Ellison ’17, Nina Polshakova
‘19
Our advisor and Dean of the Science Center, Oludurotimi Adetunji
Our Nathaniel Greene Coordinator, Ms. Maia
Administrative support: Lynsey Ford from the Science Center
Above all, our students who make Learning Exchange worthwhile!
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