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Competitions
and Collaborations
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Students who are avid online consumers often need an extra push to
become producers. Tap into their competitive and collaborative instincts
to get them excited about creating and sharing their own digital content.

G

Student-Centered Skill Building
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Shashank Mahesh (right) of Gibsonton, Florida,
got support from his little brother, who was the
main tester of his entry into the 2012 National

skills to students before they started their games, we taught
them as they designed their projects. Instead of asking

the students to complete exercises after each lecture, we
encouraged them to start with their own ideas before we
introduced key concepts they needed to make their games
interactive and animated.

In this approach to project-based learning, young people
use programming for personal expression to showcase
their ideas. They interact with them. They think with them.

And as students perused the projects that their virtual
peers had created, a remarkable thing happened: They
began to share what they found and to comment online in
the wider Scratch community. They didn’t need experts to
teach them programming skills. They became intrinsically
motivated to learn more about Scratch and collaborate
with others. This confirmed for us that teachers can work
as facilitators to support student learning simply by intro-
ducing them to a constructive learning culture rather than
a series of prescriptions.

Teachers have known for years that students can learn
very well from each other. When students participate in
an online community with shared interests and goals,
they are even more engaged and motivated to learn. Add
a competitive element, and they can barely suppress their
excitement!
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STEM Video Game Challenge.

One of our students explained it well:

So many people helped me with the smallest things. As
soon as people started playing my game, that made me
realize there were still things to fix. I realized if I'd fix
all these things, my game would be overall strength-
ened. I go on Scratch when I'm at home with free time.
I don't play video games. I make video games!

The Teacher’s Role

While this type of instruction is student centered, the
teacher plays a major role. To make the experience mean-
ingful, teachers must first have a firm understanding of the
curriculum standards. Then they can begin to incorporate
online competitions into their classroom as tools to teach
and assess those standards.

A seventh grader, Arne, created a game where the player
can change the phenotype of an avatar by rearranging sec-
tions of DNA to manipulate her eye color, hair color, and
facial features. Another student, eighth grader Michael,
remixed the age-old Space Invaders game to destroy patho-
gens by firing lysosomes across cellular cytoplasm. Both
of these students acquired understanding of their subject
matter through the gameplay itself. Rather than function-
ing as “skill-and-drill” vehicles for memorizing science
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Create Your Own Online Competition

Signing your students up for outside online competitions is an easy way to get them involved and
inspired. But you can also take it a step further by starting your own competition. All you need are
a collaborative online community, leadership support, time, and transparency to make it happen.
Here are seven steps to creating your own competition:

your students. Advertise to Scratchers,
teachers, and other students in your

school and district. Get ideas and learn
how to promote on the Scratch Discuss

nport of your building-level
de Let them know what you
are planning. Emphasize that this is
new and exciting for everyone involved.

. Outline the parameters of your competition.
What ages are eligible to compete? Will you
award any prizes? How will you assess the
project? Will you have judges? A rubric? What
is the topic or theme? What standards would
you like to address? Make sure that the rules
are easy for potential participants to access
and understand. If you use a backward de-
sign process, your expectations will become
clearer to both you and your students.

. Come up with a time frame. We suggest
that you allot at least a quarter, but prefer-
ably a semester or more, for students to
complete their projects. Give them class

time, but a goal is for them to get so in-
vested in their projects that they want to
work on them at home or in an after-school
club as well.

ach other

1d. Depending on your fire-
wall limits and the type of competition,
you might use Wikispaces, Facebook, or
Google+. The Scratch website is perfect
for programming projects. Visit the Scratch
Help page (scratch.mit.edu/help). See what
other educators are doing and get support
on ScratchEd (scratched.media.mit.edu).

If you d

Studio (gallery) and begin advertising

on the . Market your competition.
You don’t want it to be limited to just

page (scratch.mit.edu/discuss). Post on
the “New Scratchers” forum and encour-
age your students to do the same to be-
come enculturated into the community.

h out to the online community for
Using the audience is key to

producing high-quality projects. As your
students begin working on their projects,
require them to test other projects, post
comments, and be open to feedback from
others. You are teaching them how to
interact appropriately as well as how to
be part of the wisdom of the crowd. If you
are using the Scratch website, refer to the
FAQs (scratch.mit.edu/help/faq) and the
community guidelines (scratch.mit.edu/
community_guidelines).

. Have fun! Your students will, so why

shouldn’t you?
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Enter a Competition

The web is full of online competitions for students.
Here are just a few we found:

Computer Science Network Competitions | goo.gl/48yL8f
Computer Science Student Network (CS2N), a collaborative research
project to increase the number of students pursuing advanced STEM
degrees, hosts a variety of themed competitions with prizes as well
as competitions for third parties.

eCybermission | www.ecybermission.com

This web-based STEM competition for sixth through ninth graders
invites teams to propose solutions to real problems in their
communities for state, regional, and national awards.

ICS Scratch Competition | www.ics.ie/scratch

The Society for Chartered IT Professionals in Ireland’s annual Scratch
competition aims to raise students’ interest in software development
and related career opportunities by giving them a better understanding
of how software is built and works.

Imagine Cup | www.imaginecup.com

Students age 16 or older are eligible to enter Microsoft’s global competition
by creating an original technology project from start to finish in one of three
categories: Games, Innovation, and World Citizenship. Finalists win a trip to
Seattle, and winning teams in all three categories win $50,000.

Google Science Fair | www.googlesciencefair.com

The Google Science Fair is an online science competition that invites
middle and high school students from around the globe to come up
with ideas that will change the world.

West Point Bridge Design Contest | bridgecontest.usma.edw/schedule.htm
The United States Military Academy’s annual contest introduces middle and
high school students to engineering through computer bridge design.

Zero Robotics Tournaments | www.zerorobotics.org

After several phases of virtual competition, middle and high school
finalists compete in a live championship aboard the Intemational
Space Station. An astronaut will conduct the championship in
microgravity with a live broadcast!

facts, each game enacts the scientific processes
and makes them integral to gameplay. The students
needed to learn and understand at a deeper level to
successfully create them.

In both of these examples, a science teacher could
formatively assess student understanding of organelles
and genetics over the course of the competition through
rubrics or by posing questions that capture deep content
knowledge: How does the expression of a genotype (DNA)
express itself in phenotype (hair color)? How do lysosomes
work to protect the cell from foreign invaders? What better
way to assess understanding of how a cell functions than
by having students show you by programming these func-
tions in a video game!

By reaching out to the online community, teachers can
also bring in the expertise they might lack to help students
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produce high-quality products. We sought constructive
feedback from the online Scratch community by creating a
gallery specifically for our students to post their work. One
Scratcher, “Cooler-Than-Ice,” who had won third place in
the challenge the previous year, commented on all of our
students’ video games, and our students modified their
projects based on her and other online feedback.

One student explained, “The [teachers] were there in
case | needed help, but the students were helpful too,
especially those who had more experience”

When they finished their projects, we hosted a Virtual
Arcade where other young people could beta-test their
classmates’ STEM games and give feedback before the
final upload to the competition website.

Top-Down Support

Because video game design and music video produc-
tion are relatively new in schools, teaching with these
tools might be an uncomfortable and even daunting feat
for teachers. That’s why technology leaders and school
administration must support them as they take risks to
incorporate innovative, constructionist activities in their
classroom.

In our case, Peter Endriss, a technology leader at Penn
Alexander, visited periodically and brought his class to
participate in our Virtual Arcade. He supported our initial
efforts by subsequently entering students’ video games in
statewide competitions, including the Science and Engi-
neering Fair. These additional competitions ensured that
students continued to work on their games even after our
course had ended.

At our second site, the Science Leadership Academy,
the principal and ISTE’s 2013 Outstanding Leader, Chris
Lehmann, supported the Collab Camps by giving us ex-
tended sessions throughout the year and allowing us to re-
cruit participants during their student advisement periods.
He also posted these projects on the school website, signal-
ing a schoolwide commitment to constructionist learning.

But encouraging teachers to use more authentic learning
activities and assessments rather than multiple-choice tests
is not enough. Administrators and technology leaders must
also provide opportunities for teachers to gain the skills to
become even more successful through individualized pro-
fessional development and common planning time.

At the Rockdale College and Career Academy, the leader-
ship is working with teachers to redefine the use of tech-
nology in their classrooms and has already committed to
funding a new project. Physics, electronics engineering,
manufacturing, and Cisco networking teachers are collabo-
rating with industry experts and each other to break down
content silos and create meaningful constructing activi-
ties for students related to the workplace and their career
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concentrations. Their students are using the Arduino and
Raspberry Pi platforms to create code and software to con-
trol sensors and peripheral devices in do-it-yourself proj-
ects, and they will leverage online competitions, such as the
EMC Club Website Challenge and the Robotics Education
and Competition Foundation Educational Video Challenge
(forum.robotevents.com/design), for extra motivation.

Lessons Learned

The sponsors of the National STEM Video Game Chal-
lenge offer a laptop as well as $2,000 to the winner’s school.
Yet in our own experience, fiscal and tangible awards alone
do little to spur children’s interest and certainly do not help
them persist once they hit glitches. We found that ongoing
feedback mechanisms worked best for that.

A crucial strength of the Collab Camps was that they
provided multiple opportunities for students and the orga-
nizers to provide feedback online via the Scratch website.
We tapped into this strength by making the Scratch web-
site our classroom platform for the National STEM Video
Game Challenge as well. The Collab Camps also made the
competition transparent. Students posted their projects
online, so everyone could see who their competitors were
and, in the process, better understand—and even learn
from—the competition.

Online competitions and camps are a great way to moti-
vate students and promote student-centered learning envi-
ronments where “competitive collaboration” is the norm.
As students work toward a shared goal and reach out to the
greater community, they begin to create more meaningful
projects.

Chad Mote is an assistant principal at the Rockdale College
and Career Academy. He completed his principal internship
at the Science Leadership Academy and directed the creation
of the first rural STEAM charter school in Georgia.

Yasmin Kafai is a professor of learning sciences and
of computer and information science at the University
of Pennsylvania. She was one of the original team
members who developed and researched Scratch.

Quinn Burke is an assistant professor of educational
technology at the College of Charleston, South Carolina,
and a former high school teacher. He and Kafai are co-
authors of a forthcoming book, Connected Code (MIT
Press, 2014).
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