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Introduction


Exploring the ways in which sounds can be used can lead to researching and investigating how different materials affect how sound travels.  This learning journey will allow learners to explore sound reflection (echo); hearing ranges of sound for different animals including humans; how sound travels through different media; the speed of sound; sound levels; and introduce learners to the concept of infrasound and ultrasound.


This learning journey with a Sciences focus is aimed at second level. Ideas for learning and teaching are design to provide learners with experiences and the opportunities to develop their understanding of sound and the application of this knowledge in the natural world.  Learners are given the opportunity to apply some of the skills of researching a problem, investigative practical work, recording observations and using their knowledge to suggest possible applications of sound and/or ways to protect hearing from sound. This learning journey supports progression through the broad general education (BGE) by exploring the science which underpins SCN2-11a. Learners can investigate different methods of measurement of speed of sound in air, sound level measurement including the decibel scale and noise pollution, risks to human hearing and methods of protecting hearing. Applications of sonar and ultrasound are also explored. 


The overview planning sheet on the next page outlines ideas for learning and teaching starting from the experiences and outcomes.  Learning intentions, success criteria and possible evidence which could be gathered to assess learning are shown.  The pages that follow the overview give examples of learning experiences which would address some of the learning intentions.  They illustrate opportunities for learners to develop knowledge and understanding, concepts and skills, and opportunities to apply these. The � HYPERLINK "http://www.nationalstemcentre.org.uk/elibrary/resource/2359/sound" �National STEM Centre e-library website includes a useful resource from the Gatsby Science Enhancement Project “Innovations in Practical Work” series on “Sound”� to enhance and support practitioners own understanding for leading this learning journey. 








Interdisciplinary learning planning opportunities 


Technologies


Throughout all my learning I can use search facilities of electronic sources to access and retrieve information, recognising the importance this has in my place of learning, at home and in the workplace. TCH 2-03b


Through discovery and imagination, I can develop and use problem-solving strategies to construct models. TCH 2-14a








Responsibility of all areas which could be addressed in this learning journey:





Numeracy


I have carried out investigations and surveys, devising and using a variety of methods to gather information and have worked with others to collate, organise and communicate the results in an appropriate way. MNU 2-20b 





Health and Wellbeing


I am developing my understanding of the human body and can use this knowledge to maintain and improve my wellbeing and health. HWB 2-16a





Sciences experiences and outcomes:


Through research on how animals communicate, I can explain how sound vibrations are carried by waves through air, water and other media. SCN 2-11a 


By investigating some body systems and potential problems which they may develop, I can make informed decisions to help me to maintain my health and wellbeing. SCN 2-12a





I have explored the role of technology in monitoring health and improving the quality of life SCN3-12b








Experiences and outcomes


Through research on how animals communicate, I can explain how sound vibrations are carried by waves through air, water and other media. SCN 2-11a 





By investigating some body systems and potential problems which they may develop, I can make informed decisions to help me to maintain my health and wellbeing. SCN 2-12a








I have explored the role of technology in monitoring health and improving the quality of life SCN3-12b











Prior knowledge 


Learners may have already observed that sounds originate from materials being made to vibrate, e.g. by ‘twanging’ a tuning fork or ruler, plucking a guitar string or beating a drum. Learners may have also explored ways in which the pitch of the sound can be changed.


 








Possible evidence


Podcasts of learners “sound bites” which illustrate learners changing the pitch and/or loudness of a sound; explaining the physical or other change made which resulted in the change of pitch / loudness and the learners’ thinking on why the change of pitch or loudness occurred. 





Short report/presentation/free-hand labelled diagram/animation / construction of ‘junk’ model ear.











Practitioner observation of learners’ assessment of safety, or learners creates a “Sound Safety” advice website e.g. using a � HYPERLINK "http://www.educationscotland.gov.uk/usingglowandict/glow/improvingglow/glowblogs.asp" �Glow Blog�.





Learners create strategies such as card sort/games to give examples of animals which have hearing ranges within the human range and beyond into ultrasound and infrasound.








Learners discuss the advantages and disadvantages of different materials or methods to protect human hearing, adding the recommendations to their “Sound Safety” Glow Blog.








Success criteria


I can describe how to make a range of sounds (vocally or using instruments) of different pitch and loudness. 

















By using diagrams, models or simulations I can describe how sound messages can reach the human brain.








I can describe how to measure sound levels and use the results to decide whether or not the sound level is safe. 





I can describe the average range of human hearing and explain what is meant by ‘ultrasound’ and ‘infrasound’.














I can use the results of investigative work to recommend materials or methods to protect human hearing. 

















Learning intentions


Through practical activity and research understand how humans can make a range of sounds, using vocals and/or instruments.














Understand how sound travels through the human ear. 














Find out in which ways sounds can be harmful to human hearing.














Through practical activities observe the limits of the average range of human hearing.














Investigate ways to protect human hearing. 


. 











Learning experiences: Engage


Introduction 


As most learners encounter sound in everyday experiences it is easy to assume that learners will develop secure understanding of the nature of sound. Learners will construct their own understanding based on experiences and this provides rich opportunity for exploration and building on prior learning. 





Learners working at second level may well explore sound more than once in different contexts between within second level.  The aim of these engagement sessions is to get learners to think about how sound travels, articulate their prior knowledge and discuss their ideas.  The number of sessions required to develop learners’ knowledge of these concepts will depend upon their prior knowledge.  





Learning Intentions


Through practical activity and research understand how humans can make a range of sounds, using vocals and/or instruments.





Understand how the human ear receives sound.








Resources


Video clips from YouTube such as:


� HYPERLINK "http://www.youtube.com/watch?v=wkVYgZlX9t8" �Sound Absorption� 





Taking it further


Learners may be asked to predict, observe and explain based on � HYPERLINK "http://www.bbc.co.uk/learningzone/clips/how-does-sound-move-through-the-air/1607.html" �BBC Class Clip: How Does Sound Move through the Air�.  





 








Possible tasks


Learners can be asked to identify a range of familiar and unfamiliar sounds from a recording, discussing questions such as: 


What is sound?  


How do I hear sound? 


How does sound travel?  


What can sound travel through? 


What stops sound travelling? 


When is sound noise? 


Why is hearing sound important? 


What do I wonder about sound?  





An interesting news article to consider how important sound is to our everyday life can be found � HYPERLINK "http://www.dailymail.co.uk/sciencetech/article-2124581/The-worlds-quietest-place-chamber-Orfield-Laboratories.html" �“We all crave it but how long can you stand the silence? The longest anyone can bear Earth’s quietest place is 45 minutes”� 











Taking it further


Learners could consider models of sound waves travelling through solids, liquids and gases and discuss why sound travels more easily through solids than liquids and through liquids than gases. 


Simple activities which might lend themselves to home learning can be found at:


Marvin & Milo: � HYPERLINK "http://www.physics.org/marvinandmilo.asp?id=77" �Sound of gas�


Marvin & Milo: � HYPERLINK "http://www.physics.org/marvinandmilo.asp?id=77" �Musical Coat Hanger�


Learners could research the speed of sound in air and compare to fastest human, animal, car, plane – links to � HYPERLINK "http://www.bloodhoundssc.com/" �Bloodhound project�.


As learners come to shared understanding of terms such as sound waves, vibrations, they could be asked to explain their emerging understanding by creating a 60 second podcast to explain questions such as: Why can we hear under water in a swimming pool? 


Possible Evidence


Podcast / vodcast recordings or scripts with learners’ explanations.  These could be peer assessed and feedback given on how to make improvements.





Learning experiences: Explore/ Explain


Introduction 


The explore activities give learners opportunities to investigate through practical work or research applications of sound.  These activities also provide opportunity for the learners to record, present and evaluate their findings. 














Learning Intentions


Through practical activity and research understand how humans can make a range of sounds, using vocals and/or instruments.








Understand how the human ear receives sound.








Possible tasks


Building from learners’ first level experience of sound, they identify a range of methods of making sound including vocally and using instruments, and use this as a basis for investigation of:








Does sound travel through solids, liquids and or gases? If so, what are the conditions for this? Learners should design, plan and carry out investigations to illuminate this question. 


Learners may need to consider simple scenarios (e.g. put ears on desk or wall and listen to tapping; speak to person through open and closed doors, placing ears at different points; immerse a low-voltage buzzer in a plastic bag into a beaker of water, ‘string’ telephones – also investigate what happens if other string telephones are added) before addressing the issues of changing pitch and loudness of the chosen method of producing sound (i.e. vocally or using an instrument).


Podcasts of learners “sound bites” which illustrate learners changing the pitch and/or loudness of a sound; explaining the physical or other change made which resulted in the change of pitch / loudness and the learners’ thinking on why the change of pitch or loudness occurred. 





Learners could use a variety of sources to construct understanding of how the human ear works, linking to their understanding of how sound travels. Learners could prepare a short report / presentation / free-hand labelled diagram / animation / construction of ‘junk’ model ear to demonstrate understanding. 





Alternatively, learners could compare the features of readily available toy “listening devices” (e.g. CSI Bionic Ear, Spy Net Bionic Ear) to a human ear and explain how these devices work, linking knowledge of the human ear to an understanding of how sound travels. The � HYPERLINK "http://www.bionicearshow.org/" �Bionic Ear Roadshow� from deafness research UK, or the � HYPERLINK "http://www.bionicearshow.org/downloads/bionicearchild.pdf" �associated leaflet available online� may be of use in this work.








Learners could use sound level meters or dataloggers or phone apps to measure sound levels (in decibels dB) in their local environment. Sound level meters can be used e.g. to measure the sound level of learners MP3 players.  





Using Glow Science videos such as: 


�HYPERLINK "http://www.glowscience.org.uk/search" \l "ultrasound images"�Beyond the Range of Human Hearing


 Medical Marvels: Ultrasound for a bit of background� 


Learners can find out about how we use sound, known as ultrasound,   frequencies above the average range (in excess of 20,000Hz). Sounds below 20Hz are called ‘Infrasounds’.  Infrasound is sometimes used to study the human heart and to aid the detection of earthquakes.





Resources


� HYPERLINK "http://en.wikipedia.org/wiki/Sound_level_meter" �Sound level meters�


� HYPERLINK "http://en.wikipedia.org/wiki/Data_logger" �Data loggers�


� HYPERLINK "http://www.audacityteam.org/" ��Audacity software� ( and SSERC guide to  Audacity)


Free sound levels apps for Smartphones





Taking it Further





Using suggestions such as those given in the ‘� HYPERLINK "http://www.dangerousdecibels.org/" �Dangerous Decibels�’ website learners can investigate the levels of sounds entering the ear using use foam mannequin heads to simulate people listening to sound using a variety of earphones.  Sources of mannequin heads can be easily found on the internet and cost a few pounds.








Using a simple cardboard box with a microphone inside learners can explore the effectiveness of different materials in reducing the level of sound reaching the microphone.


Having explored the impact of sound levels and hearing loss it may prove interesting to learners to explore ways in which hearing loss is being reversed, for example in this � HYPERLINK "http://www.bbc.co.uk/news/uk-scotland-tayside-central-17784373" �news article�.





Learner might be interested to investigate “white noise” and whether it has uses e.g. for people with tinnitus, helping babies sleep. There is a White Noise app available which claims to help people sleep, relax, and feel better.





Possible Evidence





Learners can display their findings via graphical displays/presentations describing the investigative process, the significance of their results and the quality of their investigative process 





Responsibility of All





This learning experience offers a strong opportunity to address an aspect of responsibility of all, for example:


I have carried out investigations and surveys, devising and using a variety of methods to gather information and have worked with others to collate, organise and communicate the results in an appropriate way. 


MNU 2-20b 








Learning experiences: Explore/ Explain


Introduction 


The explore activities give learners opportunities to investigate through practical work or research applications of sound.  These activities also provide opportunity for the learners to record, present and evaluate their findings. 





Learning Intentions


Find out in which ways sounds can be harmful to human hearing.








Through practical activities observe the limits of the average range of human hearing.





Possible tasks


In collaboration with the associated, or geographically convenient, secondary school, or using the  � HYPERLINK "http://www.stemnet.org.uk/content/ambassadors" �STEM Ambassador Scheme�, learners explore the range of human hearing and the effects of sound levels. 


Learners could listen to the � HYPERLINK "http://www.hse.gov.uk/noise/demonstration.htm" �Health and Safety Executive Demonstration of Noise Induced Hearing� loss to understand the importance of protecting their hearing. 












































Possible evidence


Create success criteria for this task with the learners and use these to reflect on aspects such as knowledge and understanding of sound; ability to explain and justify their choices; and the use of pictures/diagrams/charts to help with their explanations.





Responsibility of all


This learning experience offers a strong opportunity to address an aspect of responsibility of all, for example:


I am developing my understanding of the human body and can use this knowledge to maintain and improve my wellbeing and health. HWB 2-16a








Possible tasks


Having explored sound and sound levels learners are challenged to design ear defenders which reduce the average background sound level by 30dB.  In discussion with the learners a rubric can be designed which lists the agreed success criteria for the challenge.  Example criteria may be:


Cost – in terms of how much material is being used and/or type of material


Appearance – e.g. style over substance


Fitness for purpose





A useful reference for background information for teachers is:


� HYPERLINK "http://www.hsmc.co.uk/uploads/free%20guides/Guide%20-%20selecting%20hearing%20protection.pdf" �Choosing the right hearing protection� 








Learning experiences: Elaborate


Introduction 


Explaining the concepts which they have been learning about can help learners to demonstrate their understanding.  Having an authentic purpose and audience can be motivating for learners.





Stimulus


Using Glow Science videos such as: 


�HYPERLINK "http://www.glowscience.org.uk/search" \l "ultrasound images"�Beyond the Range of Human Hearing


Medical Marvels: Ultrasound for a bit of background� 











Learning Intentions


Investigate the importance of protecting our hearing and exploring ways in which we can protect our hearing. 












































 

