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UNIT 6
OVERVIEW
THE “BIG IDEA”
In this final unit, students will build on their creative computing
experiences by engaging in the design of an open-ended project
of their choosing. To help you and your students tackle this
open-ended design experience, we were inspired to frame this
unit as a hackathon. With its ethos of embracing just-in-time
learning and problem solving, encouraging iterative planningmaking-sharing, and celebrating a connected and collaborative
environment, the hackathon is an ideal creative computing
culminating experience.
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LEARNING OBJECTIVES

KEY WORDS, CONCEPTS, & PRACTICES

Students will:
+ be introduced to the format of a hackathon event
+ demonstrate knowledge of computational concepts (sequence,
loops, events, parallelism, conditionals, operators, data) and
practices (experimenting and iterating, testing and debugging,
reusing and remixing, abstracting and modularizing) by
defining, developing, and presenting a personally meaningful,
self-directed project
+ have multiple opportunities for collaboration by working in peer
teams, sharing skills, and giving and receiving multiple rounds
of feedback

+ hackathon
+ design sprint

+ project pitch
+ unfocus group

+ showcase

NOTES
+ This unit can accommodate either independent or collaborative
group projects. Pick one option or allow students to choose.

WHAT IS A HACKATHON?
“Hack” has a negative connotation to some – but it has a long history of standing for playfulness, curiosity, persistence, and creativity.
One of our favorite definitions frames “hack” as “an appropriate application of ingenuity”. With this definition, what better capacity for
young learners than learning how to “hack”?
A hackathon takes the playful ingenuity of hacking – and situates it in an intensely focused and time-limited context. In this unit, learners
will brainstorm an idea, develop a project, and showcase a final prototype using an iterative plan-make-share cycle.

THE “BIG IDEA”

Hackathons provide excellent opportunities for learners to invent their own personally meaningful and relevant projects to work on, which
can be developed as independent final projects or in collaborative teams. It is a chance for students to demonstrate their knowledge in
Scratch, expand upon current skills, and develop and test ideas within a collaborative, creative, flexible, and playful learning environment.

PLAN

SHARE

P L A N
What do you want to work on? Brainstorm
ideas and prepare a plan of action!

HOW DOES IT WORK?
Throughout the duration of the
hackathon, students will engage in
iterative cycles in which they PLAN,
MAKE, and SHARE. This iterative
cycle encourages students to
engage in meaningful acts of
ideation, creation, and reflection.

MAKE

M A K E
Design and develop project creations with
resources and help from others.

SHARE
Share your project with others and gather
feedback to guide your next steps!
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POSSIBLE PATH
The hackathon-inspired activities for this unit are designed to challenge students to build up a more complex project within an open-ended
and collaborative learning environment. All of the important culture-building we’ve been doing – encouraging risk-taking and persistence,
recognizing failures as learning opportunities, focusing on process over product, and cultivating a culture of cooperation and fun –
culminates in this unit.
To help you get started, we have included a suggested sequence of activities that follow the plan-make-share design cycle.

PLANNING
PROMPTS

DESIGN
SPRINT

Before diving into your
project, take some time
to prepare a plan of
action.

Dive into your project
creation with this openended design sprint.

PROJECT
PITCH

START
HERE

SKILL
SHARE

Pitch your ideas,
interests, or skills to
form a project team!

DESIGN
SPRINT

Keep making
progress with your
project as you move
into the second
round of design.
UNFOCUS
GROUP

Formulate and share
project feedback with
your critique group.
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PROJECT
CHECK-IN

PROJECT
FEEDBACK

Take a moment to
reflect on your project
feedback and regroup
before continuing.

What is going well in
your project and what
still needs
adjustment?

DESIGN
SPRINT

PROJECT
CHECK-IN

Take a moment to reflect
on your project feedback
and regroup before
continuing.

SHOWCASE

SHOWCASE
PREP

An event to celebrate
all of your hard work
and finished projects!

Use this time to make
last-minute project edits
and to prepare for the
hackathon showcase.

Final round of
design!

UNIT 6 ACTIVITY

PROJECT
PITCH

OBJECTIVES

By completing this activity, students will:
+ brainstorm project ideas based on personal interests
+ pitch ideas, interests, and skills to form project teams
S U G G E S T E D

T I M E

30–45 MINUTES

ACTIVITY DESCRIPTION
! Introduce students to the concept of a pitch. With a pitch,
students can either announce a project idea in order to recruit
other team members, or they can promote their interests,
skills, or talents, in order to be recruited by other teams.
! Distribute the Pitch handout, giving students time to
brainstorm and to respond on the handout. Some students
already may have a project idea or have identified a specific
interest or skill they want to share or further explore. Let
students know that if they don’t have a specific project idea
or interest, they will have an opportunity to join another
team. Optionally, have students review inspiration projects
identified during the Unit 1 My Studio activity.
! Give each student a chance to pitch to the rest of the group.
Ask people to line up if they want to pitch, and give them thirty
seconds each to describe their project, interest, or skill.
! Provide time for students to form project groups of 3 or 4
people. Optionally, have students write their names and
project interests on sticky notes that can be arranged and
sorted on a wall to facilitate team-building.

NOTES
+ Students can be enormously valuable in providing support
and guidance to each other throughout all of the Scratch
sessions, and particularly during the hackathon sessions.
Encouraging young people to share their knowledge and
skills with others makes things easier for the facilitator, but
can also significantly deepen creators’ learning and
understanding.
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RESOURCES
! Pitch handout
! sticky notes (optional)

REFLECTION PROMPTS
+ What has been your favorite project to work on so far?
+ What kinds of projects are you interested in creating
next?
+ What knowledge, skills, or talents could you contribute to
a project?

REVIEWING STUDENT WORK
+ Did each student get a chance to pitch their idea or
interests?
+ Did each student find a project team to join?

NOTES TO SELF
!
!
!
!

PROJECT
PITCH

PROJECT PITCH BY: __________________________________________________

Use the prompts below to brainstorm ideas for projects you’re interested in working on during the
hackathon. You will have 30 seconds to pitch your ideas, interests, and skills to the rest of the group!

MY FAVORITE PROJECT
What has been your favorite project to work on so far? What made this project stand out for you?

MY HACKATHON PROJECT IDEA
What kinds of projects are you interested in creating next?

MY SKILLS
AND INTERESTS
SKILLS
IN SCRATCH
What knowledge, skills, or talents would you like to contribute to a project?

UNIT 6 ACTIVITY

PROJECT
PLANNING
S U G G E S T E D

OBJECTIVES

T I M E

30–45 MINUTES

ACTIVITY DESCRIPTION
! Taking some time at the start of the final project to explore
ideas, identify tasks involved in completing the project, and
list what is (and isn’t) already known can be very beneficial
for successful project completion.
! Divide the group into project teams. Optionally, distribute the
Project Planning and Project Sketches handouts to each
team or individual.
! Review different elements for planning projects (project
sketches, outline of tasks, list of resources, storyboards/
wireframes). Give the teams 15 minutes to brainstorm
ideas, plans, and resources for their projects. Students who
already have a clear concept and plan are welcome to start
working on their project design.
! Optionally, collect the completed Project Planning and
Project Sketches handouts at the end of this activity to
return to students at the beginning of Design Sprint
sessions.

NOTES
+ Although planning is helpful, it shouldn’t be all-consuming
or the only way of doing things. Different students will
want and need to plan and tinker to different extents – and
different phases of the project will require different
approaches. Multiple design and development styles should
be encouraged and accommodated.
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By completing this activity, students will:
+ identify an appropriately-scoped project to work on
+ develop an outline of activities or tasks required to
complete the project
+ generate a preliminary list of resources required to
complete the project

RESOURCES
! Project Planning handout
! Project Sketches handout

REFLECTION PROMPTS
+ What project do I want to create?
+ What steps will I take to develop my project?
+ What resources (e.g., people, sample projects) do I
already have to develop my project?
+ What resources (e.g., people, sample projects) might I
need to develop my project?

REVIEWING STUDENT WORK
+ Is the project appropriately scoped for the amount of
time and resources available for this hackathon?
+ How can you make resources accessible to students who
need them?

NOTES TO SELF
!
!
!
!

PROJECT
PLANNING

PROJECT PLANS BY: _________________________________________________

Use the prompts below to start thinking about the elements needed to develop your project.

MY PROJECT
Describe the project you want to create.

List the steps needed in order to create your project.

MY RESOURCES
What resources (e.g., people, sample projects) do you already
have?

What resources (e.g., people, sample projects) might you need to
develop your project?

PROJECT
SKETCHES

PROJECT SKETCHES BY: _______________________________________________

Use the space below to draw sketches of what your project will look like!

MY PROJECT SKETCHES

What’s happening? What are the important elements?

What’s happening? What are the important elements?

What’s happening? What are the important elements?

What’s happening? What are the important elements?

UNIT 6 ACTIVITY

DESIGN
SPRINT

OBJECTIVES

By completing this activity, students will:
+ use computational concepts and practices to further
develop a Scratch project of their choosing
S U G G E S T E D

T I M E

45–60 MINUTES

ACTIVITY DESCRIPTION
! Introduce students to the concept of a design sprint, which is a
specified amount of time dedicated to working intensely on
developing projects.
! Ask students to write down goals for this session using the
Project Check-In activity or by responding to the reflection
prompts in their design teams or in their design journals.
Give students their completed Project Planning, Project
Feedback, and Unfocus Group handouts to guide them in
reflecting on original project goals and to encourage them to
make plans for refinement based on feedback.
! Give students self-directed time to work on their projects.
Introduce and distribute additional support resources as
needed. In addition to peer support, having a collection of
readily-available support resources can help students
continue to make progress. Sample projects on the Scratch
website (http://scratch.mit.edu) can provide ideas, and
additional resources can be found on the ScratchEd website
(http://scratched.gse.harvard.edu).

RESOURCES
! additional resources (e.g., sample projects, handouts,
Scratch Cards, craft material)

REFLECTION PROMPTS
+ What part of your project will you be working on today?
+ What might you need help with in order to make
progress?

REVIEWING STUDENT WORK
+ Are individuals or groups making reasonable progress?
+ What feedback or suggestions do you have for the
projects?

! Optionally, ask students to post their project drafts in a class
studio.

NOTES
+ All design activities are constrained – by time, by resources,
by our own abilities at a given moment – and compromises
may need to be made. The open-ended designing sessions
are a great opportunity to have conversations with students
about the essential elements of their projects. What are the
most important aspects of the projects? What can
reasonably be accomplished in the remaining time?
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NOTES TO SELF
!
!
!
!

UNIT 6 ACTIVITY

PROJECT
FEEDBACK
S U G G E S T E D

OBJECTIVES

T I M E

30–45 MINUTES

ACTIVITY DESCRIPTION
! Divide the group into feedback teams of 3-4 people, so that
their feedback team members are not also members of their
project team. Optionally, have students gather in their critique
groups from the Unit 0 Critique Group activity.
! Distribute the Project Feedback handout to each person, and
review the different handout elements. Ask students to fill out
the top portion of the handout with their name and project
title.
! Ask students to spend 10 minutes reviewing each project in
their feedback team and critiquing the project draft using the
Red, Yellow, Green feedback questions. When the review is
complete, each student will have received feedback on their
project from the other members of their feedback group.
! After all the feedback rounds have ended, give students time to
meet with their project team members to review the feedback
and reflect on which suggestions they want to incorporate into
their project during the next Design Sprint session. Optionally,
collect the completed Project Feedback handouts at the end
of this activity to return to students at the beginning of the
Project Check-In activity or Design Sprint sessions.

NOTES
+ Different people will provide different perspectives on the
project-in-progress. Create opportunities for learners to get
feedback from a variety of sources, including themselves!

By completing this activity, students will:
+ will work together in small critique groups to give each
other preliminary feedback on their projects
+ test projects-in-progress
+ formulate and share feedback for others

RESOURCES
! Project Feedback handout

REFLECTION PROMPTS
+ What aspects of your project could someone give you
feedback about?
+ What feedback, if any, do you plan to incorporate into
your project next?

REVIEWING STUDENT WORK
+ Did each student have opportunities to give and receive
feedback from various sources?
+ Did each student complete the Project Feedback handout?

NOTES TO SELF
!
!
!
!
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PROJECT
FEEDBACK

FEEDBACK FOR: ___________________________________________________
PROJECT TITLE: ___________________________________________________

RED, YELLOW, GREEN
FEEDBACK BY

[RED] What is something that doesn’t work [YELLOW] What is something that is
confusing or could be done differently?
or could be improved?

[GREEN] What is something that works
well or you really like about the project?

PARTS OF THE PROJECT THAT MIGHT BE HELPFUL TO THINK ABOUT:
+ Clarity: Did you understand what the project is supposed to do?
+ Features: What features does the project have? Does the project work as expected?
+ Appeal: How engaging is the project? Is it interactive, original, sophisticated, funny, or interesting? How did you feel as you interacted with it?

UNIT 6 ACTIVITY

PROJECT
CHECK-IN
S U G G E S T E D

OBJECTIVES

T I M E

15 – 3 0 M I N U T E S

ACTIVITY DESCRIPTION
! In this activity, students will perform a project check-in, where
they will update fellow team members about their design
progress so far and outline a plan for an upcoming design
sprint based on feedback received. Optionally, give students
or groups a Project Check-In handout to guide them during
this activity.
! Divide the group into project teams. Optionally, redistribute to
students their completed Project Planning, Project Feedback,
and Unfocus Group handouts.
! Give teams time to reflect back on original project goals and
acquired feedback. Invite students to outline next steps and
plans for project refinement for an upcoming design sprint.

By completing this activity, students will:
+ review project progress and feedback
+ develop an outline of activities or tasks required to
complete the project
+ generate a list of resources required to complete the
project

RESOURCES
! Project Check-In handout

REFLECTION PROMPTS
+
+
+
+

What has been your favorite part of the process so far?
What parts of your project still need to be worked on?
What parts of your project will you be working on next?
What might you need help with in order to make
progress?

REVIEWING STUDENT WORK
+ Are teams making reasonable progress and plans?
+ Are group members working cooperatively and
collaboratively while discussing and sharing project
responsibilities?

NOTES
+ The Project Check-In is a short planning activity. We
recommend using it as a warm-up activity at the beginning
of each Design Sprint session.

NOTES TO SELF
!
!
!
!
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PROJECT
CHECK-IN

CHECK-IN BY: _____________________________________________________

Discuss your design progress with your team and outline a plan for next steps based on feedback.

PROJECT PROGRESS
What has been your favorite part of the process so far?

What parts of your project still need to be worked on?

NEXT STEPS
What parts of your project will each group member be working
on next?

What might you need help with in order to make progress?

UNIT 6 ACTIVITY

UNFOCUS
GROUP
S U G G E S T E D

OBJECTIVES

By completing this activity, students will:
+ interview, observe, and ask others for feedback on
projects-in-progress
T I M E

30–45 MINUTES

ACTIVITY DESCRIPTION
! Hosting an unfocus group is an idea we borrow from IDEO.
Introduce the unfocus group concept, where students will share
their projects-in-progress and request feedback from a diverse
collection of people.
! Optionally, distribute the Unfocus Group handout to each
person.
! Help students brainstorm possible unfocus group participants.
Encourage them to consider their target audience as well as
unusual users or unexpected cases who can offer a unique
perspective or interesting feedback (e.g., parents, teachers,
siblings, other students, community members).
! Give students time to identify, interview, observe, and
record feedback from two unfocus group members.

RESOURCES
! Unfocus Group handout

REFLECTION PROMPTS
+ Describe your unfocus group participants and why you
chose them.
+ How might their ideas influence your project?

REVIEWING STUDENT WORK
+ Did students identify and interview two unfocus group
participants?

! Allow students time to meet with their project team members
to share feedback collected from different unfocus group
sources. Optionally, collect the completed Unfocus Group
handouts at the end of this activity to return to students at
the beginning of the Project Check-In or Design Sprint
sessions.

NOTES
+ Help students get creative in researching and discovering
feedback sources. Is there a local game design company
that might be interested in helping? Could projects be
shared with students from another school?
+ If unfocus group members are not available to be
interviewed during the session (e.g., teachers, parents,
siblings, community members), you can organize this
activity for outside of class time or assign it as homework.
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NOTES TO SELF
!
!
!
!

UNFOCUS
GROUP

PROJECT TITLE: ___________________________________________________
INTERVIEW BY: ___________________________________________________

In this activity, you will interview and observe others to get feedback on your project-in-progress.

IDENTIFY
+ What kinds of people
might be able to offer
you a unique
perspective on your
project?
+ Who are two unfocus
group members you
plan to share your
project draft with?

OBSERVE
Share your project with
your unfocus group and
observe their reactions.
+ What are they getting
stuck on?
+ Are they interacting
with your project the
way you imagined?
+ Are they doing
anything surprising?

INTERVIEW
SKILLS
IN SCRATCH
After you observe,
interview your group
about their experience.
+ What feedback did
you receive from
your interview?
+ What suggestions, if
any, do you plan to
incorporate into your
project next?

UNIT 6 ACTIVITY

SHOWCASE
PREP
S U G G E S T E D

OBJECTIVES

By completing this activity, students will:
+ work on their final project drafts and prepare for the
final project showcase
T I M E

30–45 MINUTES

ACTIVITY DESCRIPTION
! Remind students that they will be sharing their projects with
each other (and possibly guests) as a way of acknowledging
the hard work that has taken place and of reflecting on
their experiences. Explain that this session is an opportunity
for finalizing their works-in-progress and coming up with a
strategy for sharing their projects with others.
! Give students time to work on their projects and prepare for
presenting final drafts at the project showcase. Optionally,
collect final works-in-progress into a class studio for ease in
presenting. Optionally, invite students to add their projects
to the Hackathon studio.
! Distribute the Project Reflections handout to students and
discuss the What?, So what?, Now what? framework as a way
for them to present their experiences to others.

NOTES
+ Students may be feeling anxious or stressed about
completing their projects. This is an opportunity to remind
them that: (1) this experience is just a waypoint on their
paths as computational creators, and (2) some types of
stress can be good, helping us to focus on our goals and get
things done!
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RESOURCES
! Project Reflections handout
! Hackathon studio
http://scratch.mit.edu/studios/488267

REFLECTION PROMPTS
+ What is your project?
+ What was your process for developing the project?
+ What do you want to create next?

REVIEWING STUDENT WORK
+ Did each group or individual complete a Project
Reflections handout?

NOTES TO SELF
!
!
!
!

PROJECT
REFLECTIONS

PROJECT REFLECTIONS BY: ____________________________________________

Use the prompts below to reflect on your design process.

WHAT?
FEEDBACK FOR:
What is your project?
How does it work? How did you come up with the idea?

SO WHAT?
What was your process for developing the project?
What was interesting, challenging, and surprising? Why?
What did you learn?

NOW WHAT?
What are you most proud of about your project?
What would you change?

WHAT D
OY
WANT TO OU
CREATE
NEXT?

UNIT 6 ACTIVITY

SHOWCASE
S U G G E S T E D

OBJECTIVES

T I M E

By completing this activity, students will:
+ share their final projects with others and reflect on
their overall design process and computational
creation experiences

45–60 MINUTES

ACTIVITY DESCRIPTION
! Create a celebratory mood in the space by inviting guests,
playing music, hanging decorations, and/or providing
snacks.
! Optionally, use a projector and screen to display projects.
! Invite students to share their final projects and discuss their
design processes with others. Optionally, make student
progress visible by having design notebooks and prior projects
available.
! Give students time to reflect on all of their creative
computing experiences by reviewing their design journals
and responding to the reflection prompts in their design
journals or in a group discussion.

RESOURCES
! projector and screen for presentations (optional)

REFLECTION PROMPTS
+ Look through your design notebook. What types of notes
did you take?
+ Which notes were most helpful?
+ What has been your favorite Scratch project to work on so
far? Why is it your favorite?
+ What do you want to create next?

REVIEWING STUDENT WORK
+ Did each team or individual have the opportunity to
share their work and be celebrated?

NOTES
+ Sharing can take place in a variety of ways: individuals
presenting to the entire group, concurrent subsets of students
presenting, live demos, accessing projects from the web, etc.
+ Project portfolios, design journals, final project feedback
handouts, and final project reflection handouts are a few
(of many different possible) types of artifacts that may be
collected for assessment purposes. (See Appendix.)
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NOTES TO SELF
!
!
!
!
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APPENDIX

0

133
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GLOSSARY
A guide to the key words, concepts, and practices in the curriculum guide:
Visit the Scratch help pages at http://scratch.mit.edu/help or the community-generated Scratch Wiki at
http://wiki.scratch.mit.edu for additional, Scratch-specific terminology.
abstracting and modularizing: The computational practice of exploring connections between the whole and the parts.
animation: An illusion of continuous motion created by the rapid display of a sequence of still images with incremental differences.
arcade day: A strategy for sharing student work and whole group activity. Students place their finished projects in Presentation Mode
and then walk around and engage with each other’s work.
backdrop: One out of possibly many frames, or backgrounds, of the Stage.
backpack: A Scratch feature that can be used to conveniently transfer media and/or scripts between projects.
bitmap: An image that is defined by a two-dimensional array (grid) of discrete color values (a.k.a. “pixels”). Contrast with vector
graphics.
broadcast: A message that is sent through the Scratch program, activating receiving scripts.
cloning: A Scratch feature that allows a sprite to create duplicates of itself while the project is running.
computational concepts: The concepts designers engage with as they program, such as sequence, loops, conditionals, events,
parallelism, operators, and data.
computational perspectives: The broader perspectives that designers may form about world around them through computing –
such as expressing themselves, connecting with others, and posing questions about technology’s role in the world.
computational practices: The distinctive habits of mind that programmers develop as they work, such as experimenting and
iterating, testing and debugging, remixing and reusing work, and abstracting and modularizing.
conditionals: The computational concept of making decisions based on conditions (e.g., current variable values).
control: One of the ten categories of Scratch blocks. They are color-coded gold, and are used to control scripts.
costume: One out of possibly many “frames” or alternate appearances of a sprite. A sprite can change its look to any of its costumes.
critique group: A group of designers who share ideas and test projects-in-progress with one another in order to get feedback on how
to further develop their projects.
data: The computational concept of storing, retrieving, and updating values.
design demo: An activity in which students are invited to present their work to the class and demonstrate how they implemented a
particular block, skill, or design strategy within their project.
design sprint: A specified amount of time dedicated to working intensely on developing projects.
events: The computational concept of one thing causing another thing to happen.
experimenting and iterating: The computational practice of developing a little bit, then trying it out, then developing some
more.
feedback fair: A sharing activity in which half of your students stay in their seats with their projects open while the other half walks
around exploring projects, asking questions, and giving feedback. Once complete, the students then switch sides and start the process
over.
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gallery walk: A sharing activity in which students put their projects in presentation mode and then walk around and explore each
other’s projects.
hardware and extensions: Supplemental materials that connect the digital world of Scratch with the physical world. Examples
of hardware extensions include: LEGO WeDo, PicoBoard, and MaKey MaKey.
interactive collage: A Scratch project that incorporates a variety of clickable sprites.
looks: One of the ten categories of Scratch blocks. They are color-coded purple, and are used to control a sprite's appearance.
loops: The computational concept of running the same sequence multiple times.
make a block: A feature found within the More Blocks category that allows students to create and define their own custom block or
procedure.
motion: One of the ten categories of Scratch blocks. They are color-coded medium-blue, and are used to control a sprite’s movement.
operators: The computational concept of supporting mathematical and logical expressions.
paint editor: Scratch's built-in image editor. Many Scratchers create their own sprites, costumes, and backdrops using it.
pair programming: A programming methodology in which developers pair up and work side-by-side on a project.
parallelism: The computational concept of making things happen at the same time.
pass-it-on story: A Scratch project that is started by a pair of people, and then passed on to two other pairs to extend and
reimagine.
peer interviews: A sharing activity in which students take turns interviewing one another about their processes of reflection, selfassessment, and research.
pitch: An activity in which students either announce a project idea in order to recruit other team members, or promote their interests,
skills, and talents in order to be recruited by other teams.
presentation mode: A display mode in Scratch that allows projects to be viewed at an enlarged size. It is accessed by pressing the
button on the top left of the Scratch program. This mode is also called full screen mode or enlarged screen.
profile page: A page on the Scratch online community dedicated to displaying information about a Scratch user, such as projects they
have created or bookmarked (a.k.a. “favorited”).
project editor: A feature of the Scratch online community that allows projects to be modified. This includes the script area (where
scripts are assembled), the sprite area (where sprites can be manipulated), and the stage area (where sprites are positioned and
where backgrounds can be accessed).
red, yellow, green: A reflection and sharing activity in which individuals identify aspects of their projects as not going well or still
needing work (“red”), confusing or contentious (“yellow”), or working well (“green”).
remix: A creative work that is derived from an original work (or from another remix). A remix typically introduces new content or
stylistic elements, while retaining a degree of similarity to the original work.
reusing and remixing: The computational practice of making something by building on existing projects or ideas.
Scratch screening: A sharing activity in which students gather around to observe each other’s Scratch projects.
scripts: One or more Scratch blocks connected together to form a sequence. Scripts begin with an event block that responds to input
(e.g., mouse click, broadcast). When triggered, additional blocks connected to the event block are executed one at a time.
sensing: One of the ten categories of Scratch blocks. They are color-coded light-blue, and are used to detect different forms of input
(e.g., mouse position) or program state (e.g., sprite position).
sequence: The computational concept of identifying a series of steps for a task.
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showcase: A strategy for sharing in which students present their final projects to others and reflect on their design processes and
computational creation experiences.

sound: An audio file that can be played in a Scratch project, available by importing from Scratch's built-in sound library, or creating a
new recording. Sounds are played by using sound blocks, which control a sound's volume, tempo, and more.
sprite: A media object that performs actions on the stage in a Scratch project.
stage: The background of a Scratch project. The stage can have scripts, backdrops (costumes), and sounds, similar to a sprite.
studio: A user-created gallery in the Scratch online community that can be used to highlight projects contributed by one or many users.
testing and debugging: The computational practice of making sure things work – and finding and solving problems when they
arise.
theatre metaphor: A way of describing the design of Scratch that emphasizes its intentional similarity to theatre, with actors
(sprites), costumes, backdrops, scripts, and a stage.
tips window: Built directly into the Project Editor, the Tips Window is a form of getting help in Scratch.
unfocus group: An activity in which students share their projects-in-progress and request feedback from a diverse collection of
people.
variables and lists: A changeable value or collection of values recorded in Scratch’s memory. Variables can store one value at a
time, while lists can store multiple values.
vector graphic: An image that is defined by a collection of geometric shapes (e.g., circles, rectangles) and colors. Contrast with
bitmap.
video sensing: A Scratch feature that makes use of video from a webcam to detect motion or display video input on the stage.
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STANDARDS
The activities in this guide make connections to several different K-12 curriculum standards, including the Common
Core State Standards, the CSTA K-12 Computer Science Standards, and ISTE NETS. We have included connections to
Common Core Standards as an example.
For more connections, please visit the guide site at http://scratched.gse.harvard.edu/guide
Common Core State Standards for Mathematics 2010
http://www.corestandards.org/wp-content/uploads/Math_Standards.pdf
+ Make sense of problems and persevere in solving them – Many guide activities engage students in solving debugging challenges,
which encourage students to discover different ways of finding and solving problems. Example activity: Unit 1 - 4 Debug It!
+ Reason Abstractly and Quantitatively – Students can express abstract concepts and demonstrate their understandings of quantitative
relationships such as variables through visual representations designed in Scratch. Example activity: Unit 4 Score
+ Model with Mathematics – Certain activities in the guide challenge students to represent previously learned equations, data
comparisons, or other mathematical relationships as Scratch programs. Example activity: Unit 4 Interactions
+ Attend to precision – On- and off-screen activities help students recognize the importance of attending to detail when specifying
instructions or a sequence of code intended to elicit a particular outcome. Example activity: Unit 1 Programmed to Dance
+ Look for and Make Use of Structure – Looking through scripts during a debugging challenge, reading through someone else’s project
code while remixing a project, or reviewing work to build up more complex programs can engage students in looking closely to discern
repeated patterns or structure within their own or others’ Scratch programs. Example activity: Unit 3 Conversations
Common Core State Standards for English Language Arts/Literacy 2010
http://www.corestandards.org/wp-content/uploads/ELA_Standards.pdf
+ They demonstrate independence. – Most activities and projects in the guide are designed to be self-directed or can be easily adjusted to
accommodate independent work, although collaborative projects and group work are encouraged. Example activity: Unit 1 About Me
+ They respond to the varying demands of audience, task, purpose, and discipline. – Students are made aware of varying types of
audience, task, purpose, and discipline when sharing projects to the worldwide Scratch online community or designing projects and
activities for others. Example activity: Unit 5 Activity Design
+ They comprehend as well as critique. – A variety of feedback exercises and collaborative projects engage students in sharing works-inprogress, asking questions, and exchanging constructive critique. Example activity: Unit 0 Critique Group
+ They use technology and digital media strategically and capably. – During self-directed activities, students learn to navigate to
different parts of the Scratch website to develop projects, search for inspiration, connect with others, and pursue personal learning
goals. Example activity: Unit 5 Know Want Learn
+ They come to understand other perspectives and cultures. – In remixing others’ projects, students need to read, understand, and
interpret the code and intention of work that is not their own. When building up collaborative projects, students learn to cooperate,
compromise, and share work with others. Example Activity: Unit 3 Pass It On
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COMPUTATIONAL THINKING
Over the past several years, we have been captivated by “computational thinking” as a way to describe the learning and development that
take place with Scratch. In this section, we share: (1) our definition of computational thinking as a set of concepts, practices, and
perspectives, (2) an instrument for assessing student proficiency with computational practices, and (3) a self-reflection instrument to help
teachers assess how they support computational practices in the classroom.
These definitions and instruments were developed in collaboration with Wendy Martin, Francisco Cervantes, and Bill Tally from Education
Development Center’s Center for Children & Technology, and Mitch Resnick from MIT Media Lab. Additional computational thinking
resources are available at http://scratched.gse.harvard.edu/ct

COMPUTATIONAL CONCEPTS
CONCEPT

DESCRIPTION

sequence

identifying a series of steps for a task

loops

running the same sequence multiple times

parallelism

making things happen at the same time

events

one thing causing another thing to happen

conditionals

making decisions based on conditions

operators

support for mathematical and logical expressions

data

storing, retrieving, and updating values

COMPUTATIONAL PRACTICES
PRACTICE

DESCRIPTION

experimenting and iterating

developing a little bit, then trying it out, then developing some more

testing and debugging

making sure things work – and finding and solving problems when they arise

reusing and remixing

making something by building on existing projects or ideas

abstracting and modularizing

exploring connections between the whole and the parts

COMPUTATIONAL PERSPECTIVES
PERSPECTIVE

DESCRIPTION

expressing

realizing that computation is a medium of creation
“I can create.”

connecting

recognizing the power of creating with and for others
“I can do different things when I have access to others.”

questioning

feeling empowered to ask questions about the world
“I can (use computation to) ask questions to make sense of (computational things in) the world.”
141

ASSESSING DEVELOPMENT OF COMPUTATIONAL PRACTICES
The following instrument can be used to assess students’ development of fluency with computational thinking
practices (experimenting and iterating, testing and debugging, reusing and remixing, abstracting and modularizing).
The first column indicates a question for the student (as part of a design journal prompt or interview, for example).
The second, third, and fourth columns indicate how low, medium, and high levels of proficiency might be manifested.
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EXPERIMENTING AND
ITERATING

LOW

MEDIUM

HIGH

Describe how you built your
project step by step.

Student provides a basic
description of building a
project, but no details about
a specific project.

Student gives a general
example of building a specific
project in a certain order.

Student provides details
about the different
components of a specific
project and how they were
developed in a certain order.

What different things did you
try out as you went along with
your project?

Student does not provide
specific examples of what
s/he tried.

Student gives a general
example of trying something
in the project.

Student provides specific
examples of different things
s/he tries in a project.

What revisions did you make
and why did you make them?

Student says s/he made no
revisions, or only states s/he
made revisions but gives no
examples.

Student describes one specific
revision s/he made to the
project.

Student describes the specific
things s/he added to the
project and why.

Describe different ways you
tried to do things in your
project, or when you tried to
do something new.

Student provides no examples
of trying something new.

Student provides an example
of trying something new in
the project.

Student describes specific new
things s/he tried in a project.

TESTING AND DEBUGGING

LOW

MEDIUM

HIGH

Describe what happened when
you ran your project that was
different from what you
wanted.

Student does not describe
what was different when
s/he ran the project from
what s/he wanted.

Student describes what went
wrong in the project, but not
what s/he wanted it to do.

Student gives a specific
example of what happened
and what s/he wanted to
have happen when s/he ran
the project.

Describe how you read through
the scripts to investigate the
cause of the problem.

Student does not describe a
problem.

Student describes reading
through the scripts but does
not provide a specific
example of finding a problem
in the code.

Student describes reading
through the scripts and
provides a specific example
of finding a problem in the
code.

Describe how you made
changes and tested to see
what happened.

Student does not describe
what problems s/he had or
the solution.

Student provides a general
example of making a change
and testing it out to see if it
worked.

This student provides a
specific example of making a
change and testing it out to
see if it worked.

Describe how you considered
other ways to solve a problem.

Student does not provide an
example of a solution to a
problem.

Student provides a general
example of a solution to the
problem.

This student provides a
specific example of a solution
to the problem.

REUSING AND REMIXING

LOW

MEDIUM

HIGH

Describe if/how you found
inspiration by trying other
projects and reading their
scripts.

Student does not describe
how s/he found ideas or
inspiration from other
projects.

Student provides a general
description of a project that
inspired him/her.

Student provides a specific
example of project that
inspired him/her and how.

How did you select a piece of
another project, and adapt it
for your project?

Student does not describe
how s/he adapted scripts,
ideas or resources from other
projects.

Student identifies scripts,
ideas or resources s/he
adapted from other projects.

Student provides specific
examples of scripts, ideas or
resources s/he adapted from
other projects and how.

How did you modify an
existing project to improve it,
or enhance it?

Student does not describe
modifying another project.

Student provides a general
description of modifications
s/he made to another
project.

Student provides specific
examples of modifications
s/he made to other projects
and why.

How did you give credit to
people whose work you built
on or are inspired by?

Student does not give credit
to others.

Student names people whose
work inspired him/her.

Student documents in project
and/or on the Scratch
website the people whose
work inspired him/her.

ABSTRACTING AND
MODULARIZING

LOW

MEDIUM

HIGH

How did you decide what
sprites are needed for your
project, and where they should
go?

Student provides no
description of how s/he
selected sprites.

Student provides a general
description of deciding to
choose certain sprites.

Student provides a specific
description of how s/he
made decisions about sprites
based on goals for the
project.

How did you decide what
scripts are needed for your
project, and what they should
do?

Student provides no
description of how s/he
created scripts.

Student provides a general
description of deciding to
create certain scripts.

Student provides a specific
description of how s/he
made decisions about scripts
based on goals for the
project.

How did you organize the
scripts in ways that make
sense to you and others?

Student does not describe
how s/he organized scripts.

Student provides a general
description of how s/he
organized the script.

Student provides specific
examples of how s/he
organized the script and why.
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SUPPORTING COMPUTATIONAL PRACTICES IN THE CLASSROOM
The following instrument can be used to help you reflect on how you are supporting computational practices in your
learning environment – which may be a classroom, a library, or another learning environment. The purpose of the
instrument is to help you notice the types of opportunities to learn that you are designing and supporting.

EXPERIMENTING AND ITERATING: developing a little bit, then trying it out, then developing some more
The activity provided opportunities for students to…

NONE

SOME

LOTS

build a project step by step
try things out as you go
make revisions based on what happens
try different ways to do things, or try new things
NOTES FOR NEXT TIME:
If none, how can I make room, or build time, for more?
If some, how can I deepen, or strengthen, those activities?
If lots, what have I noticed, or learned?

TESTING AND DEBUGGING: making sure things work – and finding and solving problems when they arise
The activity provided opportunities for students to…

NONE

SOME

LOTS

observe what happens when you run your project
describe what is different from what you want
read through the scripts to investigate the cause of the problem
make changes and test to see what happens
consider other ways to solve the problem
NOTES FOR NEXT TIME:
If none, how can I make room, or build time, for more?
If some, how can I deepen, or strengthen, those activities?
If lots, what have I noticed, or learned?
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REUSING AND REMIXING: making something by building on existing projects or ideas
The activity provided opportunities for students to…

NONE

SOME

LOTS

find ideas and inspiration by trying other projects and reading the scripts
select a piece of another project, and adapt it for your project
modify an existing project to improve or enhance it
give credit to people whose work you build on or are inspired by
NOTES FOR NEXT TIME:
If none, how can I make room, or build time, for more?
If some, how can I deepen, or strengthen, those activities?
If lots, what have I noticed, or learned?

ABSTRACTING AND MODULARIZING: exploring connections between the whole and the parts
The activity provided opportunities for students to…

NONE

SOME

LOTS

decide what sprites are needed for your project, and where they should go
decide what scripts are needed for your project, and what they should do
organize the scripts in ways that make sense to you and others
NOTES FOR NEXT TIME:
If none, how can I make room, or build time, for more?
If some, how can I deepen, or strengthen, those activities?
If lots, what have I noticed, or learned?
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FOR FURTHER READING
A selection of readings to further support your explorations of creative computing:
Books
+ Papert, S. (1980). Mindstorms: Children, computers, and powerful ideas. New York, NY: Basic Books.
+ Papert, S. (1993). The children’s machine: Rethinking school in the age of the computer. New York, NY: Basic Books.
+ Kafai, Y. B. (1995). Minds in play: Computer game design as a context for children’s learning. Mahwah, NJ: Lawrence Erlbaum.
Available at http://www.yasminkafai.com/minds-in-play/
+ Margolis, J., & Fisher, A. (2002). Unlocking the clubhouse: Women in computing. Cambridge, MA: MIT Press.
+ Margolis, J., Estrella, R., Goode, J., Holme, J.J., & Nao, K. (2008). Stuck in the shallow end: Education, race, and computing.
Cambridge, MA: MIT Press.
+ Kafai, Y. B., Peppler, K. A., & Chapman, R. N. (2009). The computer clubhouse: Constructionism and creativity in youth communities.
New York: Teachers College Press.
+ Rushkoff, D. (2010). Program or be programmed: Ten commands for a digital age. New York, NY: OR Books.
+ Kafai, Y. B., & Burke, Q. (2014). Connected code: Why children need to learn programming. Cambridge, MA: MIT Press.

Dissertations
+ Monroy-Hernandez, A. (2012). Designing for remixing: Supporting an online community of amateur creators.
Doctoral dissertation, Massachusetts Institute of Technology.
+ Brennan, K. (2013). Best of both worlds: Issues of structure and agency in computational creation, in and out of schools.
Doctoral dissertation, Massachusetts Institute of Technology.

Papers
+ Brennan, K., & Resnick, M. (2012). New frameworks for studying and assessing the development of computational thinking.
American Educational Research Association meeting, Vancouver, BC, Canada.
+ Brennan, K. (2013). Learning computing through creating and connecting. IEEE Computer, Special Issue: Computing in Education.
doi:10.1109/MC.2013.229
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LINKS
Links to helpful creative computing resources:

TYPE

DESCRIPTION

LINK

Website

Scratch

http://scratch.mit.edu

Website

ScratchEd

http://scratched.gse.harvard.edu

Website

Flash

http://helpx.adobe.com/flash-player.html

Resource

Offline Version of Scratch

http://scratch.mit.edu/scratch2download

Resource

Scratch Cards

http://scratch.mit.edu/help/cards

Resource

Scratch Community Guidelines

http://scratch.mit.edu/community_guidelines

Resource

Scratch Remix FAQ

http://scratch.mit.edu/help/faq/#remix

Resource

Scratch Wiki

http://wiki.scratch.mit.edu

Resource

Scratch Discussion Forums

http://scratch.mit.edu/discuss

Resource

Scratch FAQ

http://scratch.mit.edu/help/faq

Resource

LEGO WeDo Construction Set

http://bit.ly/LEGOWeDo

Resource

MaKey MaKey

http://makeymakey.com

Resource

PicoBoard

https://www.sparkfun.com/products/10311

Resource

Scratch Design Studio List

http://scratch.mit.edu/users/ScratchDesignStudio

Video

Scratch Overview Video

http://vimeo.com/65583694
http://youtu.be/-SjuiawRMU4

Video

Unit 1 Programmed to Dance Videos

http://vimeo.com/28612347
http://vimeo.com/28612585
http://vimeo.com/28612800
http://vimeo.com/28612970

Video

Backpack Video Tutorial

http://bit.ly/scratchbackpack

Video

Make a Block Video Tutorial

http://bit.ly/makeablock

Video

Variables Video Tutorial

http://bit.ly/scratchvariables

Video

How can I connect Scratch with other
technologies? Video Playlist

http://bit.ly/hardwareandextensions

Video

Scratch Chain Reaction Video

http://bit.ly/ScratchChainReaction
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