INTRODUCTION
Learning Exchange is an after-school program
run by Brown University students. It is designed to
excite Providence middle-school students about
solving problems from the classroom and the real
world through project based learning. We want to
create a community of young people who are excited
about their ideas and have the confidence and skills to
implement them. In Spring 2013 we addressed this
with classes for computer game programming and for
engineering and design.
The goals of the program are as follows:
1. To build mentoring relationships between
students at Brown and in Providence.
2. To engage students in creating projects and
learning skills of which they are proud.
3. To connect mathematical and analytical
thinking to these projects in order to make
math more relevant to students.
The Spring 2013 program ran 3 sections with
around 20 total students and 14 teachers.

PROGRAM STRUCTURE
This semester, we ran one section of Computer
Programming at DelSesto Middle School, and two
sections of Design – one at DelSesto and one at
Nathanael Greene Middle School.
Due to the
schedules of our teachers these were all the classes we
could accommodate, but Nathanael Greene did
express interest in continuing the Computer
Programming classes if possible next semester. In
each program, classes met two hours a week for 8
weeks.	
  
We strove to have at least 3 teachers per class, to
maintain at least a 1:3 teacher to student ratio. This
ratio is important for individual work to ensure
students receive all the help they need, as well as
during group activities to keep order.	
  

	
  
	
  

DelSesto	
  students	
  present	
  their	
  games	
  at	
  the	
  
end	
  of	
  the	
  semester.	
  
New instructors applied through an online survey
and were interviewed in person. We advertised the
job through Brown Morning Mail, but most
applicants discovered Learning Exchange by word of
mouth.
Throughout the semester, each curriculum’s
group of instructors met the day before each lesson to
plan, reflect, and coordinate. These meetings were
especially helpful this semester because a fair number
of teachers could only attend one class each week.
At the end of the semester, the students from
DelSesto came to Brown to present their work for
each other.
Unfortunately, due to logistical
difficulties the students at Nathanael Greene did not
have a chance to come to Brown this semester and
instead held a party at their school during their final
Learning Exchange class to share their work.
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CURRICULA
Computer Programming
	
  
Introduction

theirs home (after we backed up their work) in order
to continue working on their projects. We were
fortunate this semester to have enough laptops,
occasionally by providing our own, to allow students
to always be able to work on their own projects.	
  	
  
	
  

Computer science (CS) is a rapidly evolving field
that allows students to express their creativity through
the development of software. In addition, producing
games and animations also requires students to
practice logical reasoning as they work through the
control flow of their program to understand how they
can make it work.
This was our fourth semester of Computer
Science through Learning Exchange.
•

In Fall 2011 a strong emphasis was placed on
teaching math concepts and then structuring
programming projects around those concepts.
Students quickly lost interest from this
approach, and it did not put sufficient
emphasis on learning programming concepts
necessary for completing their projects.

•

In Spring 2012 we implemented an entirely
project-based curriculum, and taught math as
it came up. Math was present in many
projects as we expected, but integration was
poor as we placed a stronger emphasis on
teaching programming concepts.

•

In Fall 2012 we continued the project
structure and successfully kept most students
engaged. The semester was shorter than
usual and we faced some technical challenges
along the way, but the students were
enthusiastic and learned a lot.

This semester we continued using a projectdriven curriculum, where students worked on an
animation and a game for most of the semester before
choosing one to polish for their final presentation.
Although we had some technical problems where
students would occasionally lose their most recent
changes due to computers restarting, we overcame
many of the struggles from last semester by giving
students their own flash drives from the first day of
programming. Some students even elected to take

	
  
	
  

Environment and Class Structure
We continue to use MIT’s scratch programming
environment for our classes. Scratch provides a
simple graphical interface for programming games
and animations with an intuitive visual representation
of code.
Before the students started their major projects,
we spent a class using the Spongebob animation
tutorial from previous semesters, where students are
given most of a completed project and follow written
instructions to finish it. This exercise was effective in
familiarizing students with the Scratch environment,
but didn’t provide as much confidence in students to
program their own features as we originally hoped.
When students were ready to move on to games, we
put less emphasis on completing a tutorial and instead
helped them understand how to implement the games
they wanted to make.
As with last semester, our primary goal was to
keep students motivated and having fun creating their
projects. We found that even without emphasizing
math, such problems did come up – and the students
were much more willing to deal with them when they
discovered the context on their own. The most
rewarding moments of the semester were when
students collaborated of their own volition and helped
each other figure out some of their challenges.
At the end of the semester, students presented
their favorite projects both at Brown and at their own
PASA celebration at DelSesto.
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Reflections
This semester we resolved an issue that had
plagued us every previous semester. Instead of storing
student projects directly on the computers (which led
to mix ups, sharing problems, and multiple user
account issues) we gave each student a flash drive
from the beginning to save their work.
This
significantly reduced the setup time at the start of
each class and prevented any conflicts over laptops.
We were unable to offer a CS program at Nathanael
Greene this semester because we lacked enough
teachers to fit a consistent schedule, but our program
at DelSesto was able to run consistently with our
current staffing.

Engineering and Design
	
  
Introduction
Both engineering and design skills are incredibly
relevant today. The ability to create something that
not only works but is aesthetically pleasing is required
of many. More generally applicable is the critical
thinking skills and the ability to work in groups
necessary to succeed at engineering and design.
In previous semesters we had a music mixing
section, but we decided that it did not effectively
teach essential skills so we replaced it with the
engineering and design curriculum. The goal of
engineering and design is to teach problem solving
skills that can be applied to any problem and then
provide the students the opportunity to practice these
skills while doing fun and collaborative projects.
Environment and Class Structure
The curriculum was based upon a design process
with six stages:

The process was introduced at the beginning of the
class and each stage was explained. Then the projects
built upon the students understanding of the process.
The class was initially structured with four
projects that were designed to increase in difficulty
and give the students opportunity to explore each of
the stages of the design process. The two sections of
design ran during different portions of the semester
due to the different schedules at the two schools. This
resulted in different curriculums.
The first section ran at DelSesto and despite
beginning with the intention of doing the four
projects, while introducing the design process through
broadly designing a movie the students indicated
surprising amounts of enthusiasm about actually
making the movie which they planned out. Such
enthusiasm is the key to continued interest and
willingness to learn in the students, so we decided to
attempt to create the movie. This turned out to be
much bigger of a project than we expected and we
were therefore only able to complete two full projects,
the movie project and the bridge building project.
The section that ran at Nathanael Green
completed four projects as intended. First was the
paper airplane project, then map design, next the ice
pack creation and finally bridge building.
This
section ended after the final event at Brown so there
was a small party held at Nathanael Green instead.
Paper Airplanes
Students had the opportunity to define what they
considered to be success and then to design the best
paper airplanes according to their metrics for success.
This project has a significant “investigate” portion,
emphasized the idea of iterative design, and
introduced the idea of setting metrics for success.

1. Investigate

Map Design

2. Brainstorm

Students were provided with information about key
elements of maps and the variety of purposes of maps.
Then they were instructed to choose the area and
purpose of their map and then to design their map,
first prototyping and then creating the final product.

3. Develop
4. Prototype
5. Refine
6. Build
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Bridge Building
As the culmination of the semester students were
asked to build a bridge out of popsicle sticks and hot
glue (or spaghetti and tape for DelSesto students) that
could hold the maximum amount of weight. This
project required focus on all of the stages of the design
process and the bridges were used as the final project
which was presented at the end of year celebration.

FUTURE GOALS
Going forward, we continue to look for ways to
improve students’ motivation and learning. In many
ways we have made great progress in making our
program enjoyable and engaging for all students. One
of our big areas of focus now is reintroducing and
emphasizing math in our programs in better ways.
We feel comfortable with our two offered programs,
and so our next plans for expansion are to reach out
to more Providence schools.

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

Student	
  made	
  bridge	
  

•

Amit and Nabeel, the founders of Learning
Exchange

•

Our Spring 2013 coordinators, Sam Birch and
Danielle Rothermel

•

Our other teachers this semester: Mengdi Xu,
Miles Eldon, Xiaoyi Mao, Allison Cluett,
Sydney Blattman, Elsa Mora, Miraj Shah,
Brennan MacInnes, Andrew DiMarco, Zach
Korol-Gold, Arthur Yidi, and Diego Morales

•

Our advisor Dean Oludurotimi Adetunji from
the Science Center

•

Our Citizen Schools partner Emily Steiner

•

Our Nathaniel Greene Coordinator: Ms.
Maia

•

Administrative support: Jodie Gill from the
Science Center and Elizabeth Malone from
the DOC

•

Karen Brennan and Sayamindu Dasgupta of
the Lifelong Kindergarten group at the MIT
Media Lab

•

Emannuel Schanzer, Founder of Project
Bootstrap

•

Above all, our students who make Learning
Exchange worthwhile!

The Future of Engineering and Design
The engineering and design curriculum was new
this semester and due to the shortened nature of this
semester’s learning exchange did not have time to
complete all of its goals. However we received
positive feedback from both the students and teachers
at Nathanael Greene.
We intend to continue the Engineering and
Design program. Next semester we intend to
incorporate more technology into the Engineering
and Design curriculum and to focus on students
documenting their work in the design notebooks.
Overall we considered the Engineering and Design
program a success.	
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