Scenario and Worksheet
Sonification in Scratch

	What does the initial project do? 

The project reads a long list of numerical values, identifies the minimum and maximum values, calculates the range of the data, and assigns each value to a musical note. 
In practice, this is an example of data sonification: we “hear” a set of numbers instead of just seeing it as a graph or table.



1. Lesson Plan
	Grade
	5th–6th Grade or Middle School (with minor adjustments)

	Duration
	2 class periods

	Prerequisites
	Basic use of Scratch, variables, lists, loops, selection

	Thematic area
	Programming, data, creative coding, STEM/STEAM



Objectives and Learning Goals
•    For students to understand that data can be represented using sound, not just images.
•    To use variables and lists to store and manipulate values.
•    To calculate the minimum value, maximum value, and range of a list.
•    To create an algorithm that converts numbers into musical notes.
•    To explore the relationship between mathematics, music, and programming.
Brief Description
Students design a program in Scratch that “plays” a list of numbers. Each value corresponds to a note, so that the data is converted into a melody or sound pattern. To make this activity feasible in the classroom, the version below simplifies the original project: instead of a very long list and many notes, a list of 16–24 values and 12 or 24 notes is suggested.
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Course Outline
	Phase
	Time
	Teacher’s Actions
	Student Activities

	Initiation
	10΄
	Introduces the concept of data sonification and asks the question: “What would a sequence of numbers sound like?”
	They discuss, predict, and associate numbers with sounds.

	Investigation
	15΄
	Demonstrates the basic structures: list, min–max variables, loop.
	They create the list and determine the range of values.

	Development
	35΄
	Assists groups in mapping values to notes and checking for errors.
	They program, test, correct, and listen to the result.



	Note for the teacher
The original project contains a very long list of values and their correspondences to many musical notes. 
The worksheet that follows provides a more pedagogically manageable version. 
You can later ask students to increase the data, duration, or range of the notes as an extension.


2. Student Worksheet
Task
Create a program in Scratch that reads a list of numbers and converts them into musical notes. At the end, your team should be able to explain how a numerical value is turned into sound.
Part A: Observation – What should the program do?
•    Maintain a list of numbers (e.g., temperatures, measurements, scores, plant heights, heartbeats).
•    Find the smallest and largest values in the list.
•    Divide the range of values into equal intervals.
•    Assign a musical note to each interval.
•    Play the notes in the order of the data.
Part B: Plotting My Data
Write or enter 16–24 numbers in the “data” list. You can use your own measurements or the example below:


	Example of a list

	12, 15, 14, 18, 19, 17, 13, 11, 10, 9, 8, 12, 16, 20, 18, 15



Part C: Implementation in Scratch
	Step
	Guideline

	1
	Create a list named "data" and add your values to it.

	2
	Declare the following variables: min, max, range, step, value, note, i.

	3
	Initialize them as follows: i = 1, min = the first element of the list, max = the first element of the list.

	4
	In a loop, find the min, and in a second loop, find the max.

	5
	Calculate: range = max − min.

	6
	Choose how many notes to use: 12 for a simpler version or 24 for greater variety.

	7
	Calculate: step = range / number of notes.

	8
	For each value in the list: start with note = 48 and check which interval the value belongs to.

	9
	When you find the correct interval, play the note for 0.25 or 0.5 beats.

	10
	Try a different tempo, a different instrument, or a different note duration.



	Helpful tip
You don’t need to compare every value with all possible notes from the start. 
You can start with the minimum value and increase the range by one “step” at a time, 
until you find the range to which the current value belongs.


Part D: Monitoring and Improvement
	Control Point
	ΟΚ;

	My list contains data with no missing values.
	☐

	The variables `min` and `max` are initialized correctly before the check begins.
	☐

	The program plays all the values in the list in the correct order.
	☐

	If I change the data, the audio output changes as well.
	☐

	My team can explain how the step is calculated.
	☐



Part E: Extensions for more advanced groups
•    Use a different instrument or a different tempo depending on the value.
•    Instead of 12 notes, try 24 or 36 for finer gradation.
•    Use real data from physics, biology, weather, or sports.
•    Combine sound with a graphical representation of the value on the screen.
Part F: Reflection
•    What did we gain by listening to the data instead of just seeing it in a table?
•    Which values in the list sound “high” and which sound “low”? Why?
•    What would you change to make the sound representation more understandable or more musical?

	Assessment Criteria
The project may be evaluated based on: correctness of the algorithm, use of lists and variables, 
successful matching of data and notes, and the team’s ability to explain the solution.
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