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	Short Description:
	How is the human ear build, how can we use it? Thinking further than science and how drawings can become musical pieces?
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	· To know the different parts of the human ear
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· To make a tool that can make music
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	Lesson Plan 4: When drawings becomes music (3h)

	Description: The Human brain, reflection/refraction, drawing and music


[image: ]
https://workbench.imuscica.eu/dev/?id=alexandra 
Previous lessons: Senses: The human Eye - Sight - Refraction  
(first hour)Inquiry Phase: Engage
STEAM Field: E, S, M (+ Drawing)
 

Wonder, Ask Questions, Explore, Observe– Identify Problems, questions and chances

· When you listen to music do you see colors? → making a drawing while listening to Superstition of Stevie Wonder and draw, paint… what you see/hear.
  [image: ]https://www.youtube.com/watch?v=0CFuCYNx-1g
· When you can hear colors, you have synesthesia. We will compare work with that of a synesthesia artist.
[image: ]https://youtu.be/zbh7tAnwLCY
· How do we hear? What part of the brain helps us to see?
· seeing = visual cortex
· hearing = temporal lobe
https://socratic.org/questions/how-many-parts-is-the-human-brain-divided-into-is-one-of-the-parts-the-hind-brai 
[image: ]
Relate to Background Knowledge
· Synesthesia: https://youtu.be/xj7vukZT9sI
· There are different kinds of synesthesia. With this video you can test if you have it or not.
· This can be used for extra information
· The Senses and The Human Brain - Information in their textbook (They learn this during Biology)
Example
[bookmark: _gaa3btc8cop9][image: ]      			[image: ]
(second hour) Inquiry Phase: Imagine
STEAM Field: E, S, M
Identify relevant variables to investigate – Identify Relevant Solutions to use
· Can we do it in reverse and see if a drawing can become music?
· How can we do this?
· Let the pupils think about it.
· Let them make a mindmap, flashcarts or brainstorm in groups of 2.
· They use https://www.goconqr.com/ to present their information
· They present this to the rest of the class. It only needs to be 1 or 2 minutes long.

Use your imagination and make hypothesis – Choose potential solution

· Research question: How to make music with a drawing?
· The pupils try to make a hypothesis.
· They give them to the teacher. 
· The hypotheses are put in a survey on https://www.mentimeter.com/
· They take their cellphone and vote at: https://www.menti.com/ with the personal code. 
· The one with the most votes is the chosen one for the class


Inquiry Phase: CREATE (Investigate / Design)
STEAM Field: E, S, M (+ Drawing)

Plan the Investigation / Design the Prototype
· Material
· Pc
· https://workbench.imuscica.eu → Draw me
· headphones
· Method
· Open the Workbench from Imuscica → https://workbench.imuscica.eu/dev/?id=YOURNAME
· Open Draw Me
· Make a drawing in Draw Me. The pupils can already work with Draw Me on the Workbench. 
· Try to bring some reflections in your drawing. Think back to Maths and Refraction 
· Make a copy of your drawing with PRINT SCREEN
· Save your copy on Smartschool in the Uploadzone: When drawings becomes music
· Name: Yourname_1
· Press play and listen to your piece of music
· Record your piece of music and save it.

Carry out Investigation / Build the Prototype
Example
[image: ]
https://workbench.imuscica.eu/dev/?id=alexandra

(third hour)Inquiry Phase: Analyze
STEAM Field: E, S, M
Analyze Data from Investigations and Draw Conclusions/ Evaluate the Prototype.
· Compare the drawings and music of all the pupils.
Observation/Result
· Why does one piece of music sounds better than another?
· What makes it nicer to listen to it?

They make a resume of the information they need. 
· They look up more information about harmonic notes and why they sound good together.
· They write down what they are going to change and why.
· They put their information on a template given by the teacher. 
· They fill it in on the computer.
· When ready, they upload it on Smartschool in the Uploadzone: When drawings becomes music
· Name: Yourname_Newdata
What is on the template?
· Name
· Copy of the first drawing
· What was good?
· What do you need to chance and why?
· New information: Music, Science, Maths
· Sources: where did you found that information?
Explain by Relating to Background Knowledge/ Optimize the prototype
Adjustments
· Make your drawing again, but with using to tips and new information you got from your classmates.
· Open the Workbench from Imuscica → https://workbench.imuscica.eu/dev/?id=YOURNAME
· Open Draw Me
· Make a drawing in Draw Me. The pupils can already work with Draw Me on the Workbench. 
· Try to bring some reflections in your drawing. Think back to Maths and Refraction 
· Make a copy of your drawing with PRINT SCREEN
· Save your copy on Smartschool in the Uploadzone: When drawings becomes music
· Name: Yourname_2
· Press play and listen to your piece of music
· Record your piece of music and save it.

Describe and explain the results in the different STEAM-fields and the connections between them.
Science
· Scientific method, searching information, refraction
Math
· Reflection
Art
· Music: harmonic notes, rhythm, frequency
· Drawing: color theory
Inquiry Phase: Communicate/Reflect
STEAM Field: E, S, M (+ Drawing)
Communicate Results and Conclusions/ Communicate the Product, perform
· Compare the drawings and music of all the pupils again.
Observation/Result
· Does the music sounds better?
· What did you change?
Conclusion
· Research question: How to make music with a drawing?
· You can do it with Draw Me
· But can you do it with something you build yourself?

They put their information on a template given by the teacher. 
· They fill it in on the computer.
· When ready, they upload it on Smartschool in the Uploadzone: When drawings becomes music
· Name: Yourname_Newdata
What is on the template?
· Name
· Copy of the second drawing
· What went better?
· If you need to make changes, what are they?
· How can you build/make another tool to turn a drawing into music?
· New information: Music, Science, Maths
· Sources: Where did you found that information?

[bookmark: _26snrl27u0ck]Reflect on Feedback and incorporate in further process
· Make a pen that makes music
· What do you need:
· materials
· information
· math calculations
· The ideas of the pupils will be evaluated and improved with feedback of the teacher
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6. Bouw van het perifeer zenuwstelsel

Buiten het centraal zenuwstelsel iggen een groot aantal zenuwen die de hersenen en
het ruggenmerg met alle delen van het ichaam verbinden. Ze vormen samen met de
grensstrengen het perifeer zenuwstelsel.

6.1 Hersenzenuwen

Uit de hersenstam ontspringen 12 paar hersenzenuwen, waarvan de meeste in
verbinding staan met de zintuigen van het hoofd. Een belangrijke uitzonderling is de
zwervende zenuw (hersenzenuw X of nervus vagus). die verbonden is met organen in de
romp, zoals het hart, de longen en de darmen. De zwervende zenuw regelt
automatisch de harfslag, de ademhaling en de spisvertering.
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@) Cursus BiologiedsT.

Het is niet toevallig dat de primaire motorische en sensorische centra viak nacst elkaar
liggen. Hun functies moeten immers zeer goed op elkaar afgestemd zin: op een
zintuiglike gewaarwording volgt heel dikwils een beweging. Hoe korfer de
neuronverbindingen fussen de verschilende hersengebieden, hoe sneller de reactie op
een zintuigelike wacmeming kan volgen.

Dat je bepaalde beelden, geluiden, geuren en smaken of een bepaalde manier van
aanraking kunt herkennen, is mogelik door ervaring. Telkens je een nieuwe ervaring
opdoet, wordt een nieuwe zone in de hersenschors aangelegd. Die herinneringsbieden
noemen we de secundaire sensorische centra. 2o zorgen er dus voor dat je een
betekenis kunt geven aan de waamemingen of dot je ze herkent. Ze liggen allemaal in
de buurt van de overeenkomstige primaire sensorische cenfra.

—

soortnm

Enkel voorbeelden illustratie de samenwerking tussen de primaire en secundaire
sensorische centra:

« Danksij de primaire sensorische gebieden voor huidgevoeligheid kun je een
aanraking waamemen. Je secundaire gebieden stellen je in staat om die
aanraking fij te vinden, of juist iet.

Dankzi het primaire gezichtscentrum kun je lichtprikkels woamemen, maar het
secundaire gezichiscentrum geeft een betekenis aan wat je zief.

Je weet al dat je het cenfrum van Broca nodig hebt voor de gecodrdineerde werking
van je spreekspieren (spieren van mond, keel, hals, borst en buik). In de buurt van het
primaire gehoorcentrum is er ok een schorsgebied in de wandlob dat een ol speelt bij
het begripen van wat er gezegd wordt of van wat je leest. Dat is het sensorisch
spraakcentrum of het centrum van Wermnicke, waar de betekenis van de woorden
wordt opgesiagen. Net als het centrum van Broca komt het centrum van Wernicke
slechts in één hemisfeer voor, meestal de linker.

Naast de centra voor je moedertaal leg je ook centra aan voor andere falen. In de
linkerhemisfeer wordt ook een leescentrum aangelegd.
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