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Introduction


This learning journey will allow learners to explore sound reflection (echo); hearing ranges of sound for different animals including themselves; how sound travels through different media; the speed of sound; sound levels; and introduce learners to the concept of infra-sound and ultrasound.


This learning journey with a Sciences focus, is aimed at second level.  Lessons give learners experiences and opportunities to develop their understanding of sound and the application of this understanding in the natural world.  Learners are given the opportunity to apply some of the skills of researching a problem, experimental work, recording observations and using their knowledge to suggest possible applications of sound and/or protection 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. Animal uses of sonar, ultrasound and infrasound are also explored. 


An overview planning sheet is shown on the next page which gives a plan 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. 








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


I can create, capture and manipulate sounds, text and images to communicate experiences, ideas and information in creative and engaging ways.  TCH 2-04b 








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 








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


Literacy


I can select ideas and relevant information, organise these in an appropriate way for my purpose and use suitable vocabulary for my audience. LIT 2-06a





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 








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 














Prior knowledge 


Learners have 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 explored ways in which the pitch of the sound can be changed.








Possible evidence


Simple podcasts of learners demonstrating they can alter pitch and loudness with accompanying description of how they think they made the changes.





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








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 can present their findings as a poster display / share their observations and explanations on Glow discussion board with a ‘critical’ friend. Learners can critically analyse and identify the ‘wrong science’ in sci-fi movies.








In the style of a wildlife TV programme learners present Podcast recordings or scripts with their explanations.  These could be peer assessed against agreed criteria and feedback given on how to make improvements in terms of sharing the science knowledge more interesting and engaging manner.








Success criteria


I can describe how to make a range of vocal sounds of different pitch and loudness. 








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








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














I can explain why travels sound faster through a solid than a liquid or a gas.




















I can describe the ways in which animals communicate using sound and explain why these types of sounds are used.

















Learning intentions


Through practical activity and research understand how sounds of different frequencies and loudness can be produced.





By understanding how the human ear receives sound I can describe the differences in hearing between humans and other animals.





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














Through practical activities observe that sound waves travel differently through solids, liquids and gases to explain the different ways animals use sound to communicate











Understand that animals use sound to communicate in a variety of ways.


. 











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. Through learning at early and first level, and through everyday experiences, learners are likely to have formed  a picture of the nature of sound. Some of common themes in learners’ thinking can be found at the following link, � HYPERLINK "http://www.eskimo.com/~billb/miscon/opphys.html" �Common misconceptions about sound� 


Learners working at second level may well explore sound more than once in different contexts within this level.  The aim of these “engage” sessions is for learners to think about how sound travels, to reflect upon and articulate prior learning, and discuss their ideas.  The number of sessions required to develop learners’ conceptual understanding will depend upon learners’ prior knowledge.  





Learning Intentions


Through practical activity and research, understand how humans can make a range of sounds.





Understand how the human ear receives sound.








Resources


Video clips from Youtube such as:


� HYPERLINK "http://www.youtube.com/watch?v=wjRsa77u6OU" �Larynx�


� HYPERLINK "http://www.youtube.com/watch?v=r1P6IQ5Wr_I" �Ear animation� 





Taking it further


A �HYPERLINK "http://www.millgatehouse.co.uk/product/science-concept-cartoons-set-1/"��concept cartoon� could be used to get learners thinking about what happens to sound in a vacuum.








Possible tasks


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


What is sound?  


How I hear? 


How does sound travel?  


What can sound travel through? 


What stops sound travelling?  


What do I wonder about sound?  





As this initial activity is about learners’ sense of hearing they will usually naturally be engaged.  Posters, images and expanded models of the human ear and larynx will also provide further stimulus and engagement.  





Learners may benefit from seeing and discussing models of how sound travels through air such as the use of a ‘slinky’ or an animation to reinforce the idea of a substance vibrating as the sound passes along the substance. It is a fundamental fact that sounds need a substance to travel through.  Sound cannot travel through a vacuum.








Resources


Sound level meter,


Access to the Internet,


Library resources on animals


Signal generator, loudspeaker and oscilloscope (in collaboration with High School colleagues/STEM ambassadors),


Basic sound in a vacuum kit.





Taking it further


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


Further activities 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=7" �Musical Coat Hanger�


Learners can 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 the learners within the group  come to shared understandings of terms like 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 recordings or scripts with learners’ explanations.  These could be peer assessed and feedback given on how to make improvements.








Possible tasks


Using a range of practical activities, literature research (both print and electronically) learners could investigate why animals (including humans) use sound to communicate and how animals (including humans) use sound to communicate. 





Learners can explore a range of sounds and sound levels and the ways in which sounds are produced.





In collaboration with an associated secondary school, for use of equipment, or the use of � HYPERLINK "http://www.stemnet.org.uk/content/stem-ambassadors" �STEM ambassadors�, learners can explore the range of human hearing and the effects of sound levels. 





Does sound travel well through liquids and solids? if so, what are the conditions for this? Learners could devise, plan and carry out tests to illuminate this question (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). 





Investigate whether sound travels through a vacuum.  Learners could be asked to devise necessary features of an experiment to carry out an investigation.  














Learning experiences: Explore


Introduction 


The explore activities give learners the opportunities to investigate through practical work, research or investigation how sound is used in the natural world.  These activities also provide opportunity for the learners to record, present and evaluate their findings. 














Learning Intentions


Using research skills, find out how loud sounds can be harmful to hearing.





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





Understand that animals use sound to communicate in a variety of ways.





Through practical activities observe that sound waves travel differently through solids, liquids and gases to explain the different ways animals use sound to communicate.








Possible tasks


Learners are challenged to explain scientific terms such as frequency, amplitude, ultrasound in everyday language to members of the public by creating a short news video/report explaining how ultrasound can be used by animals to communicate.





Explain that by learning about the ways in which animals use sound to communicate scientists and engineers can be develop new technologies used by humans such as sonar, foetal scanning etc.














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 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 can convey information, describe events, explain processes or combine ideas in different ways.


 LIT 2-28a








Learning experiences: Explore/ Explain


Introduction 


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








Possible Stimulus


Using Glow Science videos such as (Glow log in required):


� HYPERLINK "http://www.glowscience.org.uk/video.php?id=344&rel=58%2C62" �Beyond the Range of Human Hearing�


� HYPERLINK "http://www.glowscience.org.uk/video.php?id=62&rel=58,62" �Medical Marvels: Ultrasound�








Learning Intentions





Through practical activities observe that sound waves travel differently through solids, liquids and gases to explain the different ways animals use sound to communicate.









































Involving partners


A � HYPERLINK "http://www.stemnet.org.uk/content/stem-ambassadors" �STEM ambassador� could work with a class to build up knowledge, skills and confidence.





Links by visiting, being visited or involving representatives of:


local university’s engineering department and/or hospital’s  medical physical department to investigate how sound is being used


fisherman using sound to locate fish stocks;


zoos/ veterinary practice to learn more about animals’ hearing and use of sounds.





The link below takes you to where you can sign up to be part of the STEM ambassador scheme:


� HYPERLINK "http://networking.stemnet.org.uk/" �STEMNET - STEMNetworking�





Possible evidence


Against agreed success criteria learners produce working prototypes of models to meet the design briefs of the tasks.  Evaluation of the quality and effectiveness of the design will be a key aspect of the success criteria.








Possible tasks


Learners could work in groups and choose from a list of challenges to demonstrate they can use their acquired knowledge to solve problems:


Design a simple teaching aid to demonstrate echo location;


Design a method for capturing, analysing  and displaying sounds from animals in different environments;


Using their knowledge of sound learners produce a presentation to provide answers to questions such as:


Why are different animals ears shaped the way they are?


Why do animals which hear have two ears?


In what ways do different animals use ultrasound and infrasound





ICT may be used to enhance the suggested activities such as:





The use of multimedia software to create storyboards, capture and edit vodcasts/podcasts. 





The use of freeware such as � HYPERLINK "http://www.audacityteam.org/" ��Audacity� to capture and analyse sound patterns. There is also a guide to using Audacity on this site. 











Learning experiences: Elaborate


Introduction 


Elaborate tasks allow learners to synthesise and apply their new knowledge. They can be used to help give opportunities for choice and challenge.





In this case the elaboration task is the interdisciplinary challenge ‘Bouncing Sounds’.





Learning Intentions





Through practical activities observe that sound waves travel differently through solids, liquids and gases to explain the different ways animals use sound to communicate









































 

