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Toolkit – Activities to develop/promote attractively for STEM 

Name of the Good 

Practice OR New 

Activity 

Our music-box!  

(The notion of software/firmware...) 
 

Summary 

The music box is a mechanism that can produce a specific melody that is digitally printed (i.e. 

pins/absence of pins) on its drum surface. In this activity we use it to explain the students the meaning 

of the program in its drum. In this specific activity we use this recording to explain the students the 

meaning of the computer program. 

The students are helped by the teacher to realize the way the sound is produced while its drum 

spins/pins. The teacher uses the music box to create the norms for the notions of the “program 

software”, orders/instructions of the program, “firmware” and “digital”. Then the students create their 

own “music box”, in other words a program with SCRATCH that will produce their chosen melody. 

 

Objective 

The aim is the students to realize the notions of the “computer program”, the “digital representation”, 

the “firmware” and to apply whatever they learned in order to create their own program in SCRATCH. 

 

Target Group It is addressed for 5th to 6th graders of Primary School 

Development / 

Implementation 

description 

The teacher gives the pupils a music box that they can easily open and reveal its interior. The pupils 

examine it and watch closely its mechanism: its metal thick bars of different length, its drum that spins 

with a manual lever, the pins on the drum’s surface. 

 The teacher questions the students the following: 

Since there are no any keys, nor strings, how is the melody produced? 

Why are there metal thick bars of different length? 

Where is the melody kept/saved? 

How is it written (coded)? 

Next the students form groups of two (2) members in each. 

They are offered a variety of melodies and select one that they enjoy. They try to construct their own 

“music box”, that is a computer program using SCRATCH that 

will produce the chosen melody.   

This is the reason why they fill in the flow chart being helped 

by the teacher and they transfer it in SCRATCH to create the 

program for their own “music box”. 

At the end each group listens to the melodies that the other 

groups have already created 

 



 
 
 
                 

 

                          (2017-1-PT01-KA201-035981) 

 

 

 

 

 

 

Duration 2-3 teaching sessions 

Needed Materials for 

implementation 

2-3 music boxes that can be easily opened 

A few well-known melodies (those that the music boxes usually include) 

A computer with speakers 

Code-program language SCRATCH 

A flow chart (with blanks that can be filled by the students teacher-guided) 

Context of 

implementation 

Where? In the school computer lab 

When? There is no time limit. 

How? In groups of two students. 

 

Expected Results & 

Tips 

The norms of “program”, “orders/instructions”, “program language”, “firmware” are not only very 

basic ones but also very difficult to be taught by the teacher and realized by the students. 

This has got an impact to the majority of the students, even to the older ones, who try to learn by heart 

mechanically the theoretical definitions when they are asked to without having realize how they 

actually work. This activity is thus expected to facilitate the understanding and the application of these 

basic norms through the construction and the application of practices. 

Innovation and 

Success factors 

 

The activity is based on the need for group work and the interdisciplinary use of the scientific 

knowledge, it improves the children’s’ critical thinking, promotes the interdisciplinary connection 

among the STEM subjects (mechanics, science, technology), requires the active participation and can 

be reproduced easily in the school environment. 

 

☒ Promotes critical thinking and 21st century skills and learning skills 

☒ Promotes hands-on, experimental and problem-based learning 

☒ Promotes collaborative team working and cross-curricular use of science knowledge and skills 

☒ Based on student-centered approaches 

☒ Based on motivating pedagogies such as inquiry-based learning 

☒ Focus on social learning approaches 

☒ Acts as didactic tool 

☒ Favours interdisciplinarity between STEM subjects 

☒ Requires active and creative participation of teachers, students and parents in a cooperative way 

 

Risks / challenges 
Some students may not want to choose from the melodies offered and they may ask permission to 

find their own melody. Such a case can be very time-consuming. 

Assessment 
The assessment takes place through direct observation or/and assessment sheet which is provided at 

the next lesson. 

Transferability Easily transferable. 

Links / Resources https://el.wikipedia.org/wiki/%CE%89%CF%81%CF%89%CE%BD 

Key words  
Sound, Audio frequencies, program, programming, programming language, firmware, digital, code, 

SCRATCH. 

 
  


