SCRATCH PHYSICS

EXPLORING THE WORLD OF SCRATCH PHYSICS

INTRODUCTION

SCRATCH PHYSICS OPENS UP A FASCINATING REALM WHERE FUNDAMENTAL SCIENTIFIC PRINCIPLES ARE BROUGHT TO LIFE THROUGH
INTERACTIVE SIMULATIONS AND CREATIVE CODING. THIS ARTICLE DELVES INTO THE CORE CONCEPTS, PRACTICAL APPLICATIONS,
AND EDUCATIONAL BENEFITS OF USING SCRATCH, A VISUAL PROGRAMMING LANGUAGE, TO EXPLORE PHYSICS PHENOMENA. W/E'LL
UNRAVEL HOW LEARNERS OF ALL AGES CAN BUILD THEIR OWN PHYSICS ENGINES, DESIGN EXPERIMENTS, AND GAIN A DEEPER
UNDERSTANDING OF EVERY THING FROM MOTION AND GRAVITY TO ENERGY AND FORCES, ALL WITHIN A FUN AND ACCESSIBLE
DIGITAL ENVIRONMENT. BY DISSECTING THE MECHANICS OF HOW SCRATCH HANDLES PHYSICAL INTERACTIONS, WE AIM TO
EMPOWER EDUCATORS AND ASPIRING YOUNG SCIENTISTS WITH THE KNOWLEDGE TO LEVERAGE THIS POWERFUL TOOL FOR
LEARNING AND INNOVATION. GET READY TO DISCOVER THE EXCITING POSSIBILITIES THAT EMERGE WHEN CODING MEETS THE
PHYSICAL WORLD!
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UNDERSTANDING THE BASICS OF SCRATCH PHYSICS

THE FOUNDATION OF SCRATCH PHYSICS LIES IN ITS INTUITIVE BLOCK-BASED CODING SYSTEM, WHICH ALLOWS USERS TO
CONSTRUCT SIMULATIONS WITHOUT NEEDING TO WRITE COMPLEX LINES OF TRADITIONAL CODE. WHEN WE TALK ABOUT
SCRATCH PHYSICS, WE'RE ESSENTIALLY REFERRING TO THE IMPLEMENTATION OF PHYSICAL LAWS AND BEHAVIORS WITHIN THE
SCRATCH ENVIRONMENT. THIS IS ACHIEVED BY USING A COMBINATION OF SCRATCH'S BUILT-IN MOTION BLOCKS, SENSING
CAPABILITIES, AND CUSTOM SCRIPTS THAT MIMIC REAL-\WORLD PHYSICS. THINK OF IT AS CREATING A DIGITAL PLAYGROUND
WHERE OBJECTS CAN INTERACT, MOVE, AND REACT ACCORDING TO DEFINED RULES. THE PLATFORM ABSTRACTS AWAY MUCH OF
THE MATHEMATICAL COMPLEXITY, ALLOWING USERS TO FOCUS ON THE CONCEPTUAL UNDERSTANDING OF PHYSICS PRINCIPLES.



How SCRATCH SIMULATES PHYSICAL LAWS

SCRATCH DOESN'T HAVE A DEDICATED “PHYSICS ENGINE” IN THE SAME WAY A PROFESSIONAL GAME DEVELOPMENT TOOL MIGHT.
|NSTEAD, USERS BUILD THEIR OWN PHYSICS SIMULATIONS BY PROGRAMMING HOW SPRITES (THE GRAPHICAL OBJECTS IN
SCRATCH) BEHAVE. THIS INVOLVES MANIPULATING VARIABLES LIKE POSITION, VELOCITY, AND ACCELERATION. For INSTANCE,
TO SIMULATE GRAVITY, YOU WOULD REPEATEDLY DECREASE A SPRITE'S Y-COORDINATE OVER TIME, MAKING IT APPEAR TO FALL.
FRICTION CAN BE SIMULATED BY GRADUALLY REDUCING A SPRITE'S SPEED WHEN IT'S IN MOTION. COLLISION DETECTION, A
CRUCIAL ASPECT OF ANY PHYSICS SIMULATION, IS HANDLED THROUGH SCRATCH’'S SENSING BLOCKS, WHICH CAN DETECT IF
SPRITES ARE TOUCHING EACH OTHER OR THE EDGES OF THE STAGE.

V ARIABLES AND THEIR ROLE IN SCRATCH PHYSICS

V ARIABLES ARE THE BACKBONE OF ANY DYNAMIC SIMULATION IN SCRATCH/ AND PHYSICS IS NO EXCEPTION. YOU'LL FREQUENTLY
USE VARIABLES TO STORE AND UPDATE VALUES SUCH AS:

SPEED: HOW FAST AN OBJECT IS MOVING.

DIRECTION: THE ANGLE AT WHICH AN OBJECT IS MOVING.

GRAVITY: A VALUE REPRESENTING THE DOWNWARD ACCELERATION.

VELOCITY: A VECTOR QUANTITY REPRESENTING BOTH SPEED AND DIRECTION.

® ACCELERATION: THE RATE AT WHICH VELOCITY CHANGES.

PosITioN (X, Y)Z THE COORDINATES OF AN OBJECT ON THE STAGE.

BY CHANGING THESE VARIABLES OVER TIME BASED ON YOUR PROGRAMMED RULES, YOU CAN CREATE INCREDIBLY REALISTIC OR
CREATIVELY ABSTRACT PHYSICAL INTERACTIONS. FOR EXAMPLE, A VARIABLE FOR "_JUMP HEIGHT” COULD BE SET, AND WHEN THE
USER TRIGGERS A JUMP ACTION, THE SPRITE'S Y-VELOCITY WOULD INCREASE UPW ARDS AND THEN DECREASE DUE TO A
SIMULATED GRAVITY EFFECT.

EVENT-DRIVEN PROGRAMMING IN PHYSICS SIMULATIONS

SCRATCH IS INHERENTLY EVENT-DRIVEN, MEANING SCRIPTS ARE TRIGGERED BY SPECIFIC EVENTS. IN THE CONTEXT OF PHYSICS,
THESE EVENTS CAN BE USER INPUT (LIKE PRESSING A KEY), TIMER EVENTS, OR COLLISIONS BETWEEN SPRITES. W/HEN AN EVENT
OCCURS, A CORRESPONDING BLOCK OF CODE EXECUTES, UPDATING THE PHYSICAL STATE OF THE SPRITES INVOLVED. For
INSTANCE, A “\WHEN SPACE KEY PRESSED” EVENT MIGHT SET A SPRITE'S INITIAL UPW ARD VELOCITY, AND THEN A CONTINUOUS
LOOP WOULD HANDLE THE EFFECTS OF GRAVITY, REDUCING THAT VELOCITY UNTIL THE SPRITE STARTS FALLING BACK DOWN.
THIS EVENT-DRIVEN NATURE MAKES IT EASY TO CREATE RESPONSIVE AND INTERACTIVE PHYSICS SIMULATIONS.

Key PHYsIcs CONCEPTS EXPLORED IN SCRATCH

THE VISUAL AND INTERACTIVE NATURE OF SCRATCH MAKES IT AN IDEAL PLATFORM FOR EXPLORING A WIDE ARRAY OF
FUNDAMENTAL PHYSICS CONCEPTS. |T TRANSFORMS ABSTRACT IDEAS INTO TANGIBLE, OBSERVABLE BEHAVIORS WITHIN A
DIGITAL SPACE, MAKING THEM MUCH EASIER TO GRASP.



MoTION AND KINEMATICS

THIS IS OFTEN THE FIRST AREA STUDENTS TACKLE WHEN EXPERIMENTING WITH SCRATCH PHYSICS. CONCEPTS LIKE
DISPLACEMENT, VELOCITY, AND ACCELERATION ARE BROUGHT TO LIFE. YOU CAN CREATE SIMULATIONS WHERE A SPRITE MOVES
AT A CONSTANT SPEED, ACCELERATES UNIFORMLY, OR EVEN DECELERATES TO A STOP. UNDERSTANDING HOW TO MANIPULATE A
SPRITE'S ‘X' AND 'Y' POSITION BASED ON ITS 'SPEED' AND 'DIRECTION' IS FUNDAMENTAL TO SIMULATING LINEAR MOTION. FOR
MORE ADVANCED PROJECTS, YOU CAN EXPLORE PROJECTILE MOTION BY COMBINING HORIZONTAL AND VERTICAL MOVEMENT,
FACTORING IN THE EFFECT OF SIMULATED GRAVITY. IMAGINE CREATING A SIMPLE SLINGSHOT GAME WHERE YOU CONTROL THE
INITIAL VELOCITY AND ANGLE TO HIT A TARGET — THIS DIRECTLY TEACHES PROJECTILE KINEMATICS.

GRAVITY AND FREE FALL

SIMULATING GRAVITY IS A CORNERSTONE OF MANY SCRATCH PHYSICS PROJECTS. IT'S TYPICALLY ACHIEVED BY CREATING A
SCRIPT THAT CONTINUOUSLY DECREASES A SPRITE'S ‘v VALUE, MIMICKING THE DOWNW ARD PULL. THE RATE AT WHICH THE 'Y'
VALUE DECREASES CAN BE ADJUSTED TO REPRESENT DIFFERENT GRAVITATIONAL FORCES. THIS ALLOWS FOR EXPERIMENTS WITH
OBJECTS FALLING FROM DIFFERENT HEIGHTS, UNDERSTANDING CONCEPTS LIKE TIME TO IMPACT AND THE INDEPENDENCE OF
HORIZONTAL AND VERTICAL MOTION IN PROJECTILE TRAJECTORIES. YOU CAN EVEN EXPLORE HOW GRAVITY AFFECTS THE BOUNCE
OF AN OBJECT, ADJUSTING THE UPWARD VELOCITY AFTER A “COLLISION” WITH THE GROUND.

Forces AND NewToN's LAWS oF MoTIoN

NEWTON’S THREE LAWS OF MOTION CAN BE DEMONSTRATED AND EXPLORED THROUGH SCRATCH.

e FIrsT LAW (lNEETIA)! A SPRITE AT REST WILL STAY AT REST, AND A SPRITE IN MOTION WILL STAY IN MOTION WITH
THE SAME SPEED AND IN THE SAME DIRECTION UNLESS ACTED UPON BY AN UNBALANCED FORCE. IN SCRATCH, THIS MEANS
IF YOU SET A SPRITE'S VELOCITY AND DON'T APPLY ANY FORCES (LIKE FRICTION OR A PUSH), IT WILL CONTINUE MOVING
INDEFINITELY.

o Seconp LAw (F=MA): THE ACCELERATION OF AN OBJECT IS DIRECTLY PROPORTIONAL TO THE NET FORCE ACTING ON IT
AND INVERSELY PROPORTIONAL TO ITS MASS. YOU CAN SIMULATE THIS BY APPLYING A “FORCE” (CHANGING THE
SPRITE'S ACCELERATION) AND OBSERVING HOW ITS VELOCITY AND MOTION CHANGE, POTENTIALLY ADJUSTING FOR A
“MASS” VARIABLE.

e THIRD LAW (ACTION-REACTION): FOR EVERY ACTION, THERE IS AN EQUAL AND OPPOSITE REACTION. THIS CAN BE
DEMONSTRATED IN SIMULATIONS INVOLVING COLLISIONS, WHERE TWO SPRITES EXERT FORCES ON EACH OTHER.

FOR EXAMPLE, YOU COULD CREATE A SIMULATION OF ROCKETS WHERE EXPELLING FUEL (AN ACTION) CAUSES THE ROCKET TO
MOVE FORWARD (REACTION).

EnerGY (KINETIC AND POTENTIAL)

\WHILE EXPLICITLY PROGRAMMING ENERGY CONSERVATION CAN BE COMPLEX, THE CONCEPTS OF KINETIC AND POTENTIAL ENERGY
ARE IMPLICITLY DEMONSTRATED. POTENTIAL ENERGY IS OFTEN REPRESENTED BY AN OBJECT/S HEIGHT (GEAVITATIONAL
POTENTIAL ENERGY), AND KINETIC ENERGY IS RELATED TO ITS MOTION <SPEED>. YOU CAN CREATE SIMULATIONS WHERE A BALL
ROLLING DOWN A HILL LOSES POTENTIAL ENERGY AND GAINS KINETIC ENERGY, AND THEN USE THAT KINETIC ENERGY TO ROLL BACK
UP THE OTHER SIDE (THOUGH ENERGY LOSS DUE TO FRICTION WOULD NEED TO BE SIMULATED TO MAKE IT REALISTIC). THIS
PROVIDES A VISUAL INTUITION FOR ENERGY TRANSFORMATIONS.



CoLLISIONS AND MOMENTUM

COLLISION DETECTION IN SCRATCH IS ACHIEVED USING THE 'TOUCHING?' BLOCK. \W/HEN TWO SPRITES COLLIDE, YOU CAN
PROGRAM VARIOUS REACTIONS. THIS IS WHERE CONCEPTS OF MOMENTUM AND IMPULSE COME INTO PLAY. YOU CAN SIMULATE
ELASTIC COLLISIONS (\X/HERE KINETIC ENERGY IS CONSERVED) OR INELASTIC COLLISIONS (\X/HERE KINETIC ENERGY IS LOST, OFTEN
AS HEAT OR SOUND). BY PROGRAMMING HOW THE VELOCITIES OF SPRITES CHANGE AFTER A COLLISION, LEARNERS CAN
EXPERIMENT WITH THE PRINCIPLES OF CONSERVATION OF MOMENTUM, UNDERSTANDING HOW OBJECTS EXCHANGE MOTION UPON
IMPACT. IMAGINE A BILLIARD GAME SIMULATION WHERE YOU CAN SEE HOW THE CUE BALL'S MOMENTUM IS TRANSFERRED TO THE
OTHER BALLS.

BUILDING YOUR FIRST PHYSICS SIMULATION IN SCRATCH

EMBARKING ON YOUR FIRST SCRATCH PHYSICS SIMULATION IS AN EXCITING JOURNEY INTO BRINGING ABSTRACT SCIENTIFIC IDEAS
TO LIFE. THE KEY IS TO START SIMPLE AND GRADUALLY BUILD COMPLEXITY, ALLOWING YOU TO UNDERSTAND EACH COMPONENT
BEFORE INTEGRATING IT INTO A LARGER SYSTEM.

SETTING UP YOUR PROJECT ENVIRONMENT

BEGIN BY OPENING SCRATCH AND CREATING A NEW PROJECT. CHOOSE A BACKDROP THAT SUITS YOUR SIMULATION — A SIMPLE
BLACK STAGE FOR SPACE, A GRID FOR MEASUREMENT, OR A MORE ILLUSTRATIVE SCENE. SELECT OR DRAW A SPRITE THAT WILL
BE THE PRIMARY FOCUS OF YOUR SIMULATION. FOR A FIRST ATTEMPT, A SIMPLE BALL OR SQUARE IS PERFECT. YOU'LL ALSO
WANT TO CREATE A FEW VARIABLES. CLICK ON THE “V ARIABLES” CATEGORY IN THE CODE BLOCKS AND THEN “MAKE A

V ARIABLE.” ESSENTIAL VARIABLES FOR MOST PHYSICS SIMULATIONS INCLUDE 'SPEED', 'GRAVITY', AND 'Y VELOCITY'. IF YOU'RE
SIMULATING MOTION ON A 2D PLANE, YOU MIGHT ALSO NEED 'X VELOCITY' AND 'DIRECTION'.

SIMULATING BAsic MoTIoN AND GRAVITY

LET'S START WITH A FALLING BALL.
1. SELECT YOUR SPRITE.
2. FroM THE "EVENTS” CATEGORY, DRAG A 'WHEN GREEN FLAG CLICKED' BLOCK.

3. FrROM THE “MOTION” CATEGORY, DRAG A ‘GO TO X: Y:' BLOCK AND SET IT TO THE TOP CENTER OF THE STAGE (E.G., ‘GO
Tox: 0 v: 150%).

4. FrROM THE “V ARIABLES” CATEGORY, DRAG A 'SET [VARIABLE] TO [VALUE]' BLOCK AND SET YOUR ‘GRAVITY' VARIABLE
TO A SMALL NEGATIVE NUMBER (E.G., =0.5"). THIS WILL REPRESENT THE DOWNWARD ACCELERATION.

5. FROM THE “V ARIABLES” CATEGORY, DRAG ANOTHER 'SET [VARIABLE] TO [VALUE]' BLOCK AND SET YOUR 'Y VELOCITY'
VARIABLE TO ‘0.

6. FroM THE “CONTROL” CATEGORY, DRAG A 'FOREVER' LOOP.

7. INSIDE THE 'FOREVER' LOOP, FROM THE “V ARIABLES” CATEGORY, DRAG A 'CHANGE [VARIABLE] BY [VALUE]' BLOCK AND
SET IT TO 'CHANGE [Y VELOCITY] BY [GRAVITY]'.

8. STILL INSIDE THE 'FOREVER' LOOP, FROM THE “MOTION” CATEGORY, DRAG A 'CHANGE Y BY [VALUE]\ BLOCK AND SET IT
1 /
TO 'CHANGE Y BY [Y \/ELOCITY]\.

9. To PREVENT THE SPRITE FROM FALLING OFF-SCREEN INDEFINITELY, ADD A CHECK. FROM THE “CONTROL” CATEGORY, DRAG
AN 'IF <> THEN' BLOCK INSIDE THE 'FOREVER LOOP, AFTER THE CHANGE Y BY' BLOCK.



10. INSIDE THE 'IF' CONDITION, FROM THE “SENSING” CATEGORY, DRAG A 'TOUCHING COLORP' BLOCK. CLICK THE COLOR
SWATCH AND USE THE EYEDROPPER TO SELECT THE COLOR OF YOUR STAGE'S BOTTOM EDGE (OR ANY DESIGNATED
“GROUND").

17. INSIDE THE 'IF <> THEN' BLOCK, FROM THE “V ARIABLES” CATEGORY, DRAG TWO 'SET [VARIABLE] TO [VALUE]' BLOCKS.
SET 'y veLocITY' To ‘0" AND 'GRAVITY' To '0". THIS STOPS THE BALL. YOU COULD ALSO IMPLEMENT A BOUNCE HERE

BY SETTING 'Y VELOCITY' TO A POSITIVE VALUE MULTIPLIED BY A “BOUNCE FACTOR” (E.G., 'SET ¥ VELOCITY TO -[Y
vELociTy] 0.8Y).

\WHEN YOU CLICK THE GREEN FLAG, YOUR SPRITE WILL FALL AND STOP (OR BOUNCE) WHEN IT HITS THE GROUND.

IMPLEMENTING SIMPLE COLLISIONS

To ADD COLLISION DETECTION, LET’S INTRODUCE ANOTHER SPRITE, PERHAPS A STATIC PLATFORM.
1. ADD A NEW SPRITE, LIKE A SIMPLE RECTANGLE, AND POSITION IT SOMEWHERE ON THE STAGE.

2. IN YOUR ORIGINAL “BALL” SPRITE'S SCRIPT, WITHIN THE 'FOREVER' LOOP AND AFTER THE 'CHANGE Y BY [Y VELOCI Y]\
1
BLOCK, ADD ANOTHER 'IF <> THEN' BLOCK.

3. INSIDE THIS ‘IF' CONDITION, FROM THE “SENSING” CATEGORY, DRAG A 'TOUCHING [SPRITE NAMEJ?' BLOCK AND SELECT
YOUR PLATFORM SPRITE.

4. INSIDE THIS ‘IF <> THEN' BLOCK, YOU'LL WANT TO MAKE THE BALL STOP OR BOUNCE. A SIMPLE APPROACH IS TO
REVERSE THE 'Y VELOCITY'. DRAG A ‘SET [VARIABLE] To [VALUE]' BLOCK AND SET 'Y VELOCITY' TO - [Y VELOCITY]".

YOU MIGHT ALSO WANT TO MOVE THE BALL SLIGHTLY AWAY FROM THE PLATFORM TO PREVENT IT FROM GETTING
STUCK IN A LOOP. USE 'CHANGE Y BY' A SMALL POSITIVE VALUE IF THE BALL IS MOVING DOWNW ARDS.

NO\X/, WHEN YOUR FALLING BALL TOUCHES THE PLATFORM, IT SHOULD REACT.

ADDING UsER INPUT FOrR CONTROL

ALLOWING USER INTERACTION MAKES SIMULATIONS MORE ENGAGING.
1. IN YOUR SPRITE'S SCRIPTS, ADD ANOTHER "WHEN GREEN FLAG CLICKED' EVENT.
2. ADD A 'FOREVER' LOOP.
3. INSIDE THIS LOOP, ADD AN 'IF <> THEN' BLOCK.
4. INSIDE THE 'IF' CONDITION, USE 'KEY [SPACE] PRESSED?"' FROM THE “SENSING” CATEGORY.

5. INSIDE THIS 'IF <> THEN' BLOCK, YOU CAN SET THE 'Y VELOCITY' TO A POSITIVE VALUE TO MAKE THE SPRITE JUMP. FOR
EXAMPLE, 'SET Y VELOCITY To 15

WITH THIS, PRESSING THE SPACEBAR WILL MAKE YOUR SPRITE JUMP, AND GRAVITY WILL BRING IT BACK DOWN.

ADVANCED TECHNIQUES FOR SCRATCH PHYSICS PROJECTS

ONCE YOU'VE MASTERED THE BASICS OF SIMULATING MOTION AND SIMPLE COLLISIONS, YOU CAN DELVE INTO MORE



SOPHISTICATED TECHNIQUES TO CREATE RICHER AND MORE COMPLEX PHYSICS SIMULATIONS WITHIN SCRATCH. THESE ADVANCED
METHODS OFTEN INVOLVE MORE INTRICATE VARIABLE MANAGEMENT AND LOGICAL PROGRAMMING.

SIMULATING FRICTION AND AIR RESISTANCE

To ADD A LAYER OF REALISM, YOU CAN SIMULATE FRICTION AND AIR RESISTANCE. FRICTION ACTS TO OPPOSE MOTION. YoU
CAN IMPLEMENT THIS BY GRADUALLY REDUCING THE SPRITE'S SPEED. FOR INSTANCE, IF A SPRITE IS MOVING HORIZONTALLY, YOU
CAN ADD A SCRIPT THAT SLOWLY DECREASES ITS ‘X VELOCITY' OVER TIME, ESPECIALLY WHEN IT'S NOT RECEIVING A
CONTINUOUS PUSH. AIR RESISTANCE IS SIMILAR, ACTING AS A FORCE THAT OPPOSES THE DIRECTION OF MOTION. You couLb
MAKE THE 'CHANGE X VELOCITY BY' OR 'CHANGE Y VELOCITY BY' BLOCKS SLIGHTLY SMALLER WHEN THE SPRITE IS MOVING FAST,
EFFECTIVELY SLOWING IT DOWN. A SIMPLE WAY TO IMPLEMENT A “FRICTION” VARIABLE IS TO HAVE A 'CHANGE X VELOCITY BY
[FRICTION]\ BLOCK, WHERE ‘FRICTION' IS A SMALL NEGATIVE NUMBER APPLIED WHEN THE SPRITE IS MOVING.

ProJeCTILE MOTION WITH ANGLE AND FOrRCE CONTROL

TO CREATE SIMULATIONS LIKE LAUNCHING CANNONS OR THROWING OBJECTS, YOU'LL NEED TO IMPLEMENT TRUE PROJECTILE
MOTION. THIS INVOLVES:

e DETERMINING AN INITIAL VELOCITY MAGNITUDE AND DIRECTION.

BREAKING DOWN THIS INITIAL VELOCITY INTO ITS ‘X' AND 'Y' COMPONENTS USING TRIGONOMETRY (THOUGH SCRATCH
DOESN'T HAVE DIRECT TRIGONOMETRIC FUNCTIONS, YOU CAN APPROXIMATE OR USE PRE-CALCULATED VALUES FOR
SIMPLE ANGLES).

e APPLYING GRAVITY CONSTANTLY TO THE 'Y VELOCITY' COMPONENT.

o UPDATING THE SPRITE'S POSITION BASED ON BOTH ITS "X VELOCITY' AND 'Y VELOCITY'.

FOR INSTANCE, YOU COULD HAVE USER-CONTROLLED SLIDERS TO SET THE LAUNCH ANGLE AND POWER, THEN CALCULATE THE
INITIAL "X VELOCITY' AND 'Y VELOCITY' ACCORDINGLY AND LET THE SIMULATION RUN. A COMMON APPROACH FOR "X VELOCITY'
IS "INITIAL_SPEED COS(ANGLE)" AND FOR 'Y VELOCITY' IS 'INITIAL_SPEED SIN(ANGLE)'. WHILE DIRECT 'COS" AND ‘SIN' BLOCKS
AREN'T BUILT-IN, YOU CAN ACHIEVE THIS WITH SOME CREATIVE VARIABLE MANIPULATION OR BY USING LOOK-UP TABLES FOR
SPECIFIC ANGLES.

CREATING MULTIPLE SPRITES AND INTERACTIONS

SCALING YOUR SIMULATION TO INVOLVE MULTIPLE INTERACTING SPRITES REQUIRES CAREFUL MANAGEMENT. EACH SPRITE MIGHT
NEED ITS OWN SET OF PHYSICS VARIABLES (POSITION, VELOCITY, ACCELERATION, MASS, ETC.). W/HEN IMPLEMENTING
COLLISIONS BETWEEN MULTIPLE OBJECTS, YOU'LL NEED TO ENSURE THAT THE PHYSICS OF EACH COLLISION IS CALCULATED
CORRECTLY, CONSIDERING THE PROPERTIES OF BOTH SPRITES INVOLVED. THIS CAN INVOLVE CREATING CUSTOM BLOCKS
(PROCEDURES) FOR PHYSICS CALCULATIONS LIKE “CALCULATE COLLISION RESPONSE” TO KEEP YOUR CODE ORGANIZED. FOR
EXAMPLE, IN A PLANETARY SIMULATION, YOU'D HAVE A CENTRAL “SUN" SPRITE AND MULTIPLE “PLANET” SPRITES, EACH WITH
SCRIPTS TO CALCULATE GRAVITATIONAL PULL TOWARDS THE SUN AND UPDATE THEIR ORBITS.

IMPLEMENTING PHYSICS-BASED PuzzLES AND GAMES

ADVANCED SCRATCH PHYSICS CAN BE USED TO BUILD INTRICATE PUZZLES AND GAMES. THINK ABOUT:

o RuUBE GOLDBERG MACHINES: SEQUENCES OF EVENTS WHERE ONE ACTION TRIGGERS ANOTHER, ALL GOVERNED BY PHYSICS
PRINCIPLES LIKE FALLING OBJECTS, LEVERS, AND SPRINGS.



® PHYSICS-BASED PLATFORMERS: CHARACTERS THAT JUMP, RUN, AND INTERACT WITH PLATFORMS, WHERE GRAVITY AND
MOMENTUM ARE KEY GAMEPLAY ELEMENTS.

o DESTRUCTIBLE ENVIRONMENTS: OBJECTS THAT CAN BE BROKEN OR ALTERED BY SIMULATED FORCES, LIKE BALLS HITTING
WALLS.

THESE PROJECTS OFTEN REQUIRE METICULOUS TUNING OF VARIABLES AND PRECISE CODING TO ACHIEVE THE DESIRED LEVEL OF
CHALLENGE AND REALISM. YOU MIGHT NEED TO INCORPORATE CONCEPTS LIKE ELASTICITY, DAMPING, AND EVEN BASIC FLUID
DYNAMICS FOR MORE AMBITIOUS PROJECTS.

EDUCATIONAL BENEFITS OF LEARNING SCRATCH PHYSICS

THE INTEGRATION OF PHYSICS CONCEPTS WITHIN THE SCRATCH PROGRAMMING ENVIRONMENT OFFERS A WEALTH OF
EDUCATIONAL ADVANTAGES, MAKING ABSTRACT SCIENTIFIC PRINCIPLES TANGIBLE AND ENGAGING FOR LEARNERS OF ALL AGES.
IT's NOT JUST ABOUT CODING;, IT'S ABOUT LEARNING SCIENCE IN A DYNAMIC, HANDS-ON WAY.

ENHANCED CONCEPTUAL UNDERSTANDING

BY ALLOWING STUDENTS TO BUILD AND MANIPULATE SIMULATIONS, SCRATCH PHYSICS DEMYSTIFIES COMPLEX SCIENTIFIC
THEORIES. INSTEAD OF JUST READING ABOUT GRAVITY, THEY CAN CREATE IT AND SEE ITS EFFECTS FIRSTHAND. THIS DIRECT
EXPERIENCE FOSTERS A DEEPER, MORE INTUITIVE UNDERSTANDING OF CONCEPTS LIKE MOTION, FORCES, AND ENERGY. W HEN A
SPRITE FALLS FASTER OR SLOWER BASED ON PROGRAMMED GRAVITY, THE ABSTRACT CONCEPT BECOMES CONCRETE AND
MEMORABLE. THIS HANDS-ON APPROACH BRIDGES THE GAP BETWEEN THEORETICAL KNOWLEDGE AND PRACTICAL APPLICATION.

DeveLoPMENT OF COMPUTATIONAL THINKING SKILLS

LEARNING SCRATCH PHYSICS NATURALLY CULTIVATES ESSENTIAL COMPUTATIONAL THINKING SKILLS. STUDENTS LEARN TO:

* DECOMPOSITION: BREAK DOWN COMPLEX PHYSICS PROBLEMS INTO SMALLER, MANAGEABLE PARTS (E.G., SIMULATING
GRAVITY SEPARATELY FROM HORIZONTAL MOTION).

PATTERN RECOGNITION: IDENTIFY RECURRING PATTERNS IN PHYSICAL PHENOMENA AND TRANSLATE THEM INTO CODE.

e ABSTRACTION: FOCUS ON THE ESSENTIAL ELEMENTS OF A PHYSICAL SYSTEM, IGNORING UNNECESSARY DETAILS TO
CREATE A \WORKABLE MODEL.

ALGORITHM DESIGN: DEVELOP STEP-BY-STEP INSTRUCTIONS (SCRIPTS) TO ACHIEVE A DESIRED PHYSICAL OUTCOME.

THESE SKILLS ARE TRANSFERABLE TO MANY OTHER ACADEMIC DISCIPLINES AND REAL-WORLD CHALLENGES.

FosTerING CREATIVITY AND PROBLEM-SOLVING

SCRATCH PROVIDES A SANDBOX FOR CREATIVE EXPLORATION. STUDENTS AREN,TJUST REPLICATING EXISTING PHENOMENA; THEY
CAN INVENT THEIR OWN. THEY MIGHT DESIGN A UNIQUE WAY TO SIMULATE BOUNCING, CREATE FANTASTICAL PHYSICS FOR A
GAME, OR CHALLENGE THEMSELVES TO REPLICATE A SPECIFIC REAL~-WORLD EVENT. THIS ENCOURAGES CREATIVE THINKING AND
PROBLEM~SOLVING AS THEY ENCOUNTER UNEXPECTED BEHAVIORS IN THEIR SIMULATIONS AND NEED TO DEBUG AND REFINE THEIR
CODE TO ACHIEVE THEIR VISION. THE ITERATIVE PROCESS OF CODING, TESTING, AND REFINING IS A POWERFUL LESSON IN
RESILIENCE AND EFFECTIVE PROBLEM~-SOLVING.



PROMOTING INTERDISCIPLINARY LEARNING

SCRATCH PHYSICS ELEGANTLY BRIDGES THE GAP BETWEEN STEM FIELDS. |T INHERENTLY COMBINES ELEMENTS OF SCIENCE
(PHYSICS PRINCIPLES), TECHNOLOGY (PROGRAMMING), ENGINEERING (DESIGNING SYSTEMS AND SOLUTIONS), AND MATHEMATICS
(UNDERSTANDING RELATIONSHIPS BETWEEN VARIABLES). THIS INTERDISCIPLINARY APPROACH PROVIDES A HOLISTIC LEARNING
EXPERIENCE, DEMONSTRATING HOW THESE SUBJECTS ARE INTERCONNECTED AND RELEVANT IN THE REAL WORLD. IT ALSO
NATURALLY LENDS ITSELF TO PROJECT-BASED LEARNING, WHERE STUDENTS CAN TACKLE LARGER, MORE COMPLEX CHALLENGES
THAT REQUIRE INTEGRATING KNOWLEDGE FROM MULTIPLE DOMAINS.

ENCOURAGING COLLABORATION AND COMMUNICATION

\W/HILE INDIVIDUAL PROJECTS ARE COMMON, SCRATCH ALSO FACILITATES COLLABORATIVE LEARNING. STUDENTS CAN SHARE
THEIR PROJECTS, OFFERING EACH OTHER FEEDBACK AND WORKING TOGETHER TO IMPROVE SIMULATIONS. EXPLAINING THEIR CODE
AND THE PHYSICS BEHIND IT TO PEERS ENHANCES THEIR UNDERSTANDING AND COMMUNICATION SKILLS. THIS COLLABORATIVE
ASPECT MIRRORS REAL-WORLD SCIENTIFIC ENDEAVORS, WHERE TEAMWORK AND SHARED KNOWLEDGE ARE CRUCIAL.

REAL-\WORLD APPLICATIONS AND PROJECT IDEAS

THE PRINCIPLES AND SKILLS LEARNED THROUGH SCRATCH PHYSICS HAVE DIRECT RELEVANCE TO NUMEROUS REAL-WORLD
APPLICATIONS, FROM GAME DEVELOPMENT TO SCIENTIFIC RESEARCH. EXPLORING THESE CONNECTIONS CAN INSPIRE LEARNERS AND
DEMONSTRATE THE PRACTICAL VALUE OF THEIR CODING AND SCIENCE EXPLORATIONS.

GAME DEVELOPMENT FUNDAMENTALS

MANY POPULAR VIDEO GAMES, FROM SIMPLE MOBILE GAMES TO COMPLEX CONSOLE TITLES, RELY HEAVILY ON SOPHISTICATED
PHYSICS ENGINES. BY LEARNING TO SIMULATE MOTION, GRAVITY, COLLISIONS, AND FORCES IN SCRATCH, STUDENTS GAIN AN
INTUITIVE UNDERSTANDING OF THE CORE MECHANICS THAT POWER THESE GAMES. PROJECTS LIKE CREATING A SIMPLE
PLATFORMER, A RACING GAME WITH REALISTIC CAR PHYSICS, OR A PUZZLE GAME WHERE OBJECTS NEED TO BE MANIPULATED
ACCORDING TO PHYSICAL LAWS PROVIDE DIRECT EXPOSURE TO THE CHALLENGES AND TECHNIQUES USED IN PROFESSIONAL GAME
DEVELOPMENT. [UNDERSTANDING HOW TO MAKE OBJECTS REACT REALISTICALLY TO PLAYER INPUT OR ENVIRONMENTAL FORCES IS
A FOUNDATIONAL SKILL.

ENGINEERING AND DESIGN SIMULATIONS

ENGINEERS OFTEN USE COMPUTER SIMULATIONS TO TEST DESIGNS AND PREDICT HOW SYSTEMS WILL BEHAVE UNDER VARIOUS
CONDITIONS BEFORE BUILDING PHYSICAL PROTOTYPES. SCRATCH CAN SERVE AS AN ACCESSIBLE ENTRY POINT TO THIS CONCEPT.
LEARNERS CAN DESIGN AND SIMULATE SIMPLE STRUCTURES, TEST HOW DIFFERENT FORCES AFFECT THEM, OR MODEL THE
MECHANICS OF BASIC MACHINES. FOR EXAMPLE, A PROJECT SIMULATING A PENDULUM’'S MOTION COULD BE EXTENDED TO EXPLORE
HOW CHANGING ITS LENGTH AFFECTS ITS PERIOD — A FUNDAMENTAL CONCEPT IN STRUCTURAL ENGINEERING AND OSCILLATIONS.
DESIGNING A SYSTEM TO LAUNCH A PROJECTILE ACCURATELY, CONSIDERING ANGLES AND FORCES, IS AKIN TO TRAJECTORY
CALCULATIONS USED IN AEROSPACE ENGINEERING.

SCIENTIFIC VISUALIZATION AND MODELING

SCRATCH IS EXCELLENT FOR VISUALIZING ABSTRACT SCIENTIFIC CONCEPTS. INSTEAD OF JUST LOOKING AT DIAGRAMS, LEARNERS
CAN CREATE INTERACTIVE MODELS. IMAGINE SIMULATING:

® THE ORBITS OF PLANETS AROUND A STAR, DEMONSTRATING GRAVITATIONAL PULL.



® THE BEHAVIOR OF WAVES, SHOWING REFLECTION AND REFRACTION.
® THE TRANSFER OF ENERGY IN A MECHANICAL SYSTEM.

® THE SPREAD OF A DISEASE IN A POPULATION MODEL.

THESE VISUALIZATIONS NOT ONLY AID UNDERSTANDING BUT ALSO ENCOURAGE LEARNERS TO THINK CRITICALLY ABOUT THE
UNDERLYING SCIENTIFIC PRINCIPLES AND HOW THEY CAN BE REPRESENTED COMPUTATIONALLY.

RoBoTICS AND AUTOMATION PRINCIPLES

MANY ROBOTICS PROJECTS INVOLVE PROGRAMMING SENSORS AND ACTUATORS TO INTERACT WITH THE PHYSICAL WORLD,
OFTEN GOVERNED BY PHYSICS. WHILE SCRATCH ITSELF DOESN'T DIRECTLY CONTROL HARDW ARE, IT CAN BE USED TO SIMULATE
ROBOTIC BEHAVIOR. LEARNERS CAN DESIGN VIRTUAL ROBOTS, PROGRAM THEIR MOVEMENT BASED ON SIMULATED SENSOR INPUTS
(LIKE DETECTING OBSTACLES), AND TEST HOW THEY WOULD NAVIGATE AN ENVIRONMENT. THIS HELPS DEVELOP LOGICAL
THINKING FOR AUTOMATION AND THE UNDERSTANDING OF HOW PHYSICAL CONSTRAINTS AFFECT ROBOTIC DESIGN AND FUNCTION.

INSPIRING FUTURE STEM CAREERS

ULTIMATELY, ENGAGING WITH SCRATCH PHYSICS CAN SPARK A PASSION FOR SCIENCE, TECHNOLOGY, ENGINEERING, AND
MATHEMATICS. |T PROVIDES A FUN AND EMPOWERING INTRODUCTION TO COMPLEX FIELDS, SHOWING STUDENTS THAT THEY CAN
UNDERSTAND, MANIPULATE, AND EVEN CREATE ASPECTS OF THE PHYSICAL WORLD THROUGH CODE. THIS EARLY EXPOSURE CAN
BE A POWERFUL MOTIVATOR FOR PURSUING FURTHER EDUCATION AND CAREERS IN STEM FIELDS, FROM SOFT\W ARE ENGINEERING
AND PHYSICS RESEARCH TO MECHANICAL DESIGN AND DATA SCIENCE.

TIPS FOR EFFECTIVE SCRATCH PHYSICS LEARNING

MAKING THE MOST OF YOUR SCRATCH PHYSICS JOURNEY INVOLVES ADOPTING A THOUGHTFUL AND SYSTEMATIC APPROACH. BY
FOLLOWING THESE TIPS, YOU CAN ENHANCE YOUR LEARNING EXPERIENCE, OVERCOME CHALLENGES, AND BUILD MORE
SOPHISTICATED AND INSIGHTFUL SIMULATIONS.

START SMALL AND ITERATE

DON'T TRY TO BUILD A COMPLEX SPACE SIMULATION ON YOUR FIRST ATTEMPT. BEGIN WITH A SINGLE, MANAGEABLE CONCEPT
LIKE MAKING A SPRITE FALL OR BOUNCE. ONCE YOU HAVE THAT WORKING, GRADUALLY ADD COMPLEXITY. For INSTANCE, AFTER
YOU'VE GOT GRAVITY WORKING, INTRODUCE USER CONTROL, THEN COLLISION DETECTION, THEN PERHAPS FRICTION. THis
ITERATIVE APPROACH ALLOWS YOU TO LEARN AND MASTER EACH ELEMENT BEFORE COMBINING THEM, PREVENTING OVERWHELMING
YOURSELF.

UNDERSTAND THE UNDERLYING PHYSICS PRINCIPLES

W/HILE SCRATCH SIMPLIFIES THE CODING, HAVING A GRASP OF THE ACTUAL PHYSICS CONCEPTS YOU'RE TRYING TO SIMULATE IS
CRUCIAL. BEFORE YOU START CODING, THINK ABOUT HOW GRAVITY WORKS, WHAT ACCELERATION MEANS, OR HOW COLLISIONS
TRANSFER ENERGY. THIS CONCEPTUAL UNDERSTANDING WILL GUIDE YOUR PROGRAMMING DECISIONS AND HELP YOU DEBUG YOUR
SIMULATIONS MORE EFFECTIVELY. IF YOUR SIMULATED PROJECTILE ISN'T BEHAVING AS EXPECTED, KNOWING THE PHYSICS
PRINCIPLES WILL HELP YOU PINPOINT WHERE YOUR CODE MIGHT BE DEVIATING.



Use VARIABLES WISELY AND NAME THEM CLEARLY

V/ ARIABLES ARE THE BUILDING BLOCKS OF DYNAMIC SIMULATIONS. MAKE SURE YOU UNDERSTAND WHAT EACH VARIABLE
REPRESENTS AND HOW IT CHANGES OVER TIME. USE DESCRIPTIVE NAMES FOR YOUR VARIABLES (E.G., 'PLAYERSPEED' INSTEAD OF
's', OrR 'GRAVITYFORCE' INSTEAD OF 'G') TO MAKE YOUR CODE EASIER TO READ AND UNDERSTAND. REGULARLY CHECK THE
VALUES OF YOUR VARIABLES USING THE “SHOW VARIABLE” OPTION TO SEE HOW THEY ARE CHANGING DURING THE SIMULATION,
WHICH IS INVALUABLE FOR DEBUGGING.

LEVERAGE THE SCRATCH COMMUNITY AND RESOURCES

SCRATCH HAS A VIBRANT ONLINE COMMUNITY WHERE YOU CAN FIND COUNTLESS PROJECTS TO STUDY, REMIX, AND LEARN FROM.
IF YOU'RE STUCK ON A PARTICULAR PROBLEM, CHANCES ARE SOMEONE ELSE HAS ENCOUNTERED IT AND SHARED THEIR SOLUTION
OR APPROACH. EXPLORE PROJECTS THAT DEMONSTRATE THE PHYSICS CONCEPTS YOU'RE INTERESTED IN. DON'T HESITATE TO
LOOK AT THE CODE OF OTHERS TO SEE HOW THEY'VE IMPLEMENTED CERTAIN MECHANICS.

EMBRACE DEBUGGING AS A LEARNING OPPORTUNITY

\WHEN YOUR SIMULATION DOESN'T WORK AS EXPECTED, DON'T GET DISCOURAGED. DEBUGGING IS AN INTEGRAL PART OF THE
CODING AND SCIENTIFIC PROCESS. IT'S WHERE YOU LEARN THE MOST. CAREFULLY EXAMINE YOUR SCRIPTS, STEP THROUGH THE
CODE BLOCK BY BLOCK, AND USE VARIABLE MONITORS TO UNDERSTAND WHERE THE LOGIC MIGHT BE FLAWED. ASK YOURSELF
“\X/HAT DID | EXPECT TO HAPPEN?” AND “\WHAT ACTUALLY HAPPENED?” THEN TRY TO BRIDGE THAT GAP.

EXPERIMENT WITH DIFFERENT PARAMETERS

ONCE YOU HAVE A WORKING SIMULATION, PLAY AROUND WITH THE NUMBERS! CHANGE THE VALUE OF GRAVITY, ADJUST INITIAL
VELOCITIES, MODIFY FRICTION COEFFICIENTS, OR ALTER COLLISION RESPONSES. SEE HOW THESE CHANGES AFFECT THE OUTCOME.
THIS EXPERIMENTATION IS A FORM OF SCIENTIFIC INQUIRY, ALLOWING YOU TO EXPLORE THE “\WHAT IF” SCENARIOS AND DEEPEN

YOUR UNDERSTANDING OF THE RELATIONSHIPS BETWEEN DIFFERENT PHYSICAL PARAMETERS.

DocuUMENT YOUR PROJECTS

AS YOU CREATE MORE COMPLEX SIMULATIONS, IT'S HELPFUL TO DOCUMENT THEM. ADD COMMENTS WITHIN YOUR CODE
EXPLAINING WHAT CERTAIN BLOCKS OR SECTIONS DO. W/RITE A PROJECT DESCRIPTION THAT CLEARLY OUTLINES THE PHYSICS
PRINCIPLES BEING DEMONSTRATED, HOW TO INTERACT WITH THE SIMULATION, AND ANY LIMITATIONS. THIS NOT ONLY HELPS
OTHERS UNDERSTAND YOUR WORK BUT ALSO SOLIDIFIES YOUR OWN UNDERSTANDING.

CoNCLUSION

THE WORLD OF SCRATCH PHYSICS OFFERS A DYNAMIC AND ENGAGING PLATFORM FOR EXPLORING THE FUNDAMENTAL LAWS THAT
GOVERN OUR UNIVERSE. BY TRANSFORMING ABSTRACT SCIENTIFIC CONCEPTS INTO INTERACTIVE VISUAL EXPERIENCES, SCRATCH
EMPOWERS LEARNERS TO EXPERIMENT, DISCOVER, AND INNOVATE. \W/HETHER YOU'RE SIMULATING THE SIMPLE ARC OF A
PROJECTILE, THE INTRICATE DANCE OF ORBITING PLANETS, OR THE CHAOTIC BEAUTY OF A Ruee GOLDBERG MACHINE, THE
JOURNEY OF BUILDING THESE SIMULATIONS IS AS EDUCATIONAL AS THE FINAL PRODUCT. |T FOSTERS CRITICAL THINKING,
PROBLEM~SOLVING ABILITIES, AND A PROFOUND APPRECIATION FOR THE INTERPLAY BETWEEN CODING AND THE PHYSICAL WORLD.
AS YOU CONTINUE TO CREATE AND EXPLORE, REMEMBER THAT EVERY LINE OF CODE, EVERY VARIABLE ADJUSTED, AND EVERY
SIMULATION RUN IS A STEP TOWARDS A DEEPER UNDERSTANDING AND A TESTAMENT TO THE POWER OF ACCESSIBLE SCIENCE
EDUCATION.



FREQUENTLY AskeD QUESTIONS

Q: WHAT IS THE PRIMARY BENEFIT OF USING SCRATCH FOR LEARNING PHYSICS?

A: THE PRIMARY BENEFIT IS ITS VISUAL AND INTERACTIVE NATURE, WHICH MAKES ABSTRACT PHYSICS CONCEPTS TANGIBLE AND
ENGAGING. LEARNERS CAN DIRECTLY MANIPULATE VARIABLES AND OBSERVE THE IMMEDIATE PHYSICAL CONSEQUENCES, LEADING
TO A DEEPER, MORE INTUITIVE UNDERSTANDING THAN TRADITIONAL TEXTBOOK METHODS ALONE.

Q: How DOES SCRATCH SIMULATE GRAVITY?

A: SCRATCH DOESN'T HAVE A BUILT-IN PHYSICS ENGINE THAT AUTOMATICALLY APPLIES GRAVITY. |NSTEAD, USERS PROGRAM
GRAVITY BY REPEATEDLY DECREASING A SPRITE'S VERTICAL POSITION (Y‘COORDINATE) OVER TIME, TYPICALLY BY MODIFYING A
'Y VELOCITY' VARIABLE THAT IS CONSTANTLY BEING INFLUENCED BY A 'GRAVITY' VARIABLE.

Q: CAN | CREATE COMPLEX PHYSICS SIMULATIONS, LIKE REALISTIC BALLISTICS, IN
SCRATCH?

A: WHILE SCRATCH IS EXCELLENT FOR FOUNDATIONAL PHYSICS, ACHIEVING HIGHLY REALISTIC AND COMPLEX SIMULATIONS LIKE
PRECISE BALLISTICS CAN BE CHALLENGING DUE TO THE LACK OF ADVANCED MATHEMATICAL FUNCTIONS (LIKE TRIGONOMETRY)
AND A DEDICATED PHYSICS ENGINE. HO\X/EVEE, YOU CAN CREATE VERY GOOD APPROXIMATIONS AND DEMONSTRATE THE CORE
PRINCIPLES EFFECTIVELY.

Q: WHAT ARE SOME COMMON PHYSICS CONCEPTS THAT ARE EASILY DEMONSTRATED
WITH SCRATCH?

A: EASILY DEMONSTRABLE CONCEPTS INCLUDE LINEAR MOTION, ACCELERATION, BASIC PROJECTILE MOTION, SIMPLE GRAVITY,
BOUNCING OBJECTS, AND FUNDAMENTAL COLLISION MECHANICS. Y OU CAN ALSO EXPLORE PRINCIPLES OF INERTIA AND ACTION-
REACTION THROUGH PROGRAMMED INTERACTIONS.

Q: How CAN | MAKE MY SCRATCH PHYSICS SIMULATIONS MORE REALISTIC?

A: To INCREASE REALISM, YOU CAN IMPLEMENT CONCEPTS LIKE FRICTION (BY GRADUALLY SLOWING DOWN MOVING SPRITES), AIR
RESISTANCE (BY APPLYING A FORCE OPPOSING MOTION)I MORE NUANCED COLLISION RESPONSES (ACCOUNTING FOR ELASTICITY)I
AND BY CAREFULLY TUNING YOUR VARIABLES TO MATCH REAL-WORLD VALUES.

QI IS SCRATCH PHYSICS SUITABLE FOR ADVANCED LEARNERS OR JUST BEGINNERS?

A: SCRATCH PHYSICS IS INCREDIBLY VERSATILE. WHILE IT'S AN EXCELLENT STARTING POINT FOR BEGINNERS, ADV ANCED
LEARNERS CAN LEVERAGE ITS BLOCK~BASED SYSTEM TO CREATE SOPHISTICATED SIMULATIONS, COMPLEX GAME MECHANICS, AND
EVEN EXPLORE CONCEPTS IN COMPUTATIONAL PHYSICS, PUSHING THE BOUNDARIES OF WHAT’S POSSIBLE WITHIN THE PLATFORM.

Q: WHAT KIND OF PROJECTS CAN | BUILD USING SCRATCH PHYSICS?

A: THE POSSIBILITIES ARE VAST! YOU CAN BUILD INTERACTIVE PHYSICS DEMONSTRATIONS, EDUCATIONAL GAMES EXPLAINING
SCIENTIFIC PRINCIPLES, SIMPLE ARCADE GAMES WITH PHYSICS-BASED GAMEPLAY (LIKE PLATFORMERS OR BALL-LAUNCHING
GAMES)I SIMULATIONS OF PLANETARY MOTION, OR EVEN VIRTUAL Ruge GOLDBERG MACHINES.



Q: How DOES SCRATCH HANDLE COLLISIONS BETWEEN SPRITES?

A: SCRATCH USES SENSING BLOCKS LIKE ‘TOUCHING [SPRITE NAME]?\ OR 'TOUCHING COLOR?" TO DETECT COLLISIONS. ONCE A
COLLISION IS DETECTED, YOU CAN THEN PROGRAM SPECIFIC ACTIONS USING CODE BLOCKS, SUCH AS MAKING SPRITES BOUNCE OFF
EACH OTHER, STOP, OR TRIGGER OTHER EVENTS.
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