Patch-Ed

creating curricula to effectively transition young computer
science students from block-based to text-based programming
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How can | create a curriculum that...

... sSeamlessly transitions Scratch knowledge into Python?
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Python

Scratch

... allows for student agency and freedom earlier when
learning Python?

... iIsfun and engaging for students?

Patch

Patch is a coding platform designed to be a midpoint between
Scratch and Python that helps students bridge the gap between
block-based and text-based programming languages.

Patch is free and open-source. CodePatch.org
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Research Timeline
Summer 2023

Pedagogy Research

Expert Topic

Dr. Karen Brennan, Harvard University Read two papers on student self-directedness

Watched a presentation on supporting students’

Dr. Chelsea Andrews, Tufts University failures

Dr. Sue Sentance, Dr. Jane Waite, and Read a paper about the PRIMM (Predict, Run,
Dr. Maria Kallia, King’s College London Investigate, Modify, and Make) lesson structure

David Zabner, Tufts PhD student Discussed the Use-Modify-Create and PRIMM lesson
studying STEM Education structures

Met daily to discuss curriculum strategies and

Dr. Ethan Danahy, Tufts University
development

Workshop Two (July)

In July, | improved and iterated upon my half-day curriculum to
create a curriculum for a full-day, week-long workshop for ages
11-14.

Full Day e

1

My Blocks Flip activity Catching falling objects PRIMM

4

World's Hardest Game PRIMM

Give students om nom nom code for the PRIM part, then +get
they create a world's hardest game project themselves

4

Space invaders problem decomposition with a partner
then individual coding (but can work with partner for
help)

Python Trivia PRIMM

Give students calculator code for the PRIM
part

Finishing csof Python Mad Libs PRIMM

the day | | Give students "What is your name?" and "Hello

Python Cryptography implementation
with a partner
[name]" code then M is Mad Libs

Hour 1 2 3

| taught the second curriculum to 15 students at a BX Coding
workshop, again taking notes to improve the curriculum for

public release.

Curriculum Chart Guide

Core Lessons Unplugged Activities

Warm-up Activities Introductions

Historical Computer Scientist Spotlight

i o e School of Engineering
o S &P | Center for Engineering
Education and Outreach

Half Day

9:00 AM

1

Outside CS Activity + snack

Workshop One (June)

In June, | created an initial curriculum for a half-day, week-long
Python workshop for ages 11-14.

12:00PM

Scratch exploration, cat
CSis flying around the screen

everywhere
activity

PB& Algorithm
activity outside

CN|l - My Blocks (functions, ) activity defining a
arm- new block called "Flip" then passing a
parameter of number of flips

While loops lecture

Pen drawing in Patch
Global and local variable lecture

Pen drawing in Patch

Gathering Minigame in Patch

Students have to hand
write an algorithm for a
robot (another student) to

raverse a chalk maze.

Patch final project
Planning out project
Discussing with partner
Implementing

Patch final project
Implementing
Sharing

Battleship algorithm s

(Only written down, no

Intro Python
of || lecture after
day Patch

Team planning and implementation of cryptography
encryption/decryption algorithm in Python
Teams of students and instructor advisors

Problem decomp of
Guess the Number
(Higher Lower game)
using random package

Binary Search Tree

unplugged activity related to
the Guess the Number game

from before

cs
of
day

Makinga them.ed Finishing Python project, presenting

Trivia game usin - .
gan s final projects, certificates
functions

| taught the curriculum to 11 students at a workshop operated
by my nonprofit BX Coding, taking notes to improve upon the

curriculum for workshop two.

Next Steps

I’m working to compile the curriculum and host it on
patch-ed.org. I'll provide teachers with lecture slides, student
worksheets, and instructor guides so they can implement my
lessons in their classroom. Since Patch and the Patch-Ed
cirruculum are free, accessibility is high.

Next summer, I’'m going to travel internationally and teach the
Patch-Ed curriculum in coding workshops for students from

communities in need.

SCHOOL OF ENGINEERING

Computer Science
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Patch-Ed

The Patch-Ed curriculum introduces middle school students to text-based programming by
building skills in the creative coding platforms Scratch and Patch before transitioning

Duncan presenting a Python

cryptography activity on “Wacky Friday”
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e A student using the “clone” command
in Patch to create dozens of robots
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students into Python.
Each lesson includes:

o Editable lecture slides
¢ Printable student worksheets
e Aninstructor guide

Download the full curriculum

patch-ed.org & ® b +

Core Modules

Build fundamental computational thinking skills in the world’s largest creative coding platform.

Lesson 1- Scratch Intro with the Pen Extension

Jump right into Scratch by drawing with the pen extension. Present six short slides to introduce events and loops, then allow students

to explore a square-drawing Scratch program before they're tasked to draw a flower in Scratch.

Lecture Slides: Google Slides PowerPoint PDF

Student Worksheet: Google Docs Word PDF

Instructor Guide: Google Docs Word PDF

<+ Patch - 7 lessons, 10 hours of instruction

4+ Python - 4 lessons, 5 hours of instruction

Unplugged Activities

@ PB&J Robot
3 Boolean Logic Relay Race
E3 Coding Maze
Spy Network Code Words with

Binary Search Trees

Additional Resources

Warm-up Activities

Historical Computer Scientist
Spotlight

& Teleportation

(8 Crazy Cloning

& Animation
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