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Hearing Impairments

There are many ways that a human's hearing can be impaired. This article will focus on two main types that cover
most of what we experience in terms of hearing loss.

Thig i an inability to econduet (pase along) eound waveg from the outer ear through the ear drum to the middle ear. Conductive
hearing lose can be temporary or permanent and ranges in ite severity from mild to complete deafnegs. Some cauges include:

+ Build-up of ear wax + Tumour in the ear canal or middle ear
- Ear infection - Burgt ear drum

+ An object blocking the ear canal + Fluid build-up in the middle ear

- Abnormal bone growth in the middle ear » Narrow ear canal

All of thege things prevent the gound wave vibrations from being pagsed from the outer ear to the middle ear, o hearing either
doegn’t oceur or it ig limited. Some of thege causes have simple treatments such ag removing excese wax or treating the
infection but otherg are not g0 eagy to fix and require complicated surgery. Some internal and external hearing aide can be
used, with the most effective being bone conduction hearing aidg which bypags the outer and middle ear taking gound waves
gtraight to the cochlea.

Describe your hearing loss: | am completely deaf in my right ear. [ logt my
hearing overnight euddenly and it wag very frightening. [t hag taken me many
yearg to get used to the hearing logs.

When did the hearing loss oceur? [ wag 25 yearg old.

What cauged you to loge your hearing? A virug in my brain formed a blood
clot. The clot eventually disgolved but the lack of oxygen in the auditory nerveg
meant that the nerveg connecting my earg to my brain no longer functioned. My
earg and brain were fine, they just didn't connect. A bit like having a computer
and a mouge but no connecting wire.

What type of hearing loss do you have? Nerve damage.
Are there/have you had any treatments for the hearing loss? No.

What is the most difficult thing about having a hearing impairment?

The mogt difficult part i twofold. Getting a gense of direction when you hear a

noige. Even eroseing the road ig hazardoug ag you don't know where the cars

are. Secondly, it ie very difficult to hear people speaking if they are on my deaf

gide. [have to stare at them and watch their lipg moving. Quite often [ don't
- quite get what they are caying but am oo embarragsed to agk, o [ just fill in

the blanke myself.

Thig ig due to problemg in the nerveg, inner ear or brain that can result in mild hearing impairment through to total deafness. The
ear conducte sound waveg ag normal but the electrical meseages either are not made properly, do not reach the brain or they
cannot be interpreted ingide the brain.

Sengorineural hearing logs includes the standard age related decline that we will all experience. From the ages of 25-30 a
human's hearing etarte to deteriorate and we loge the ability to hear higher pitched gounds. Thig i a natural decrease ugually
due to the damage that higher pitched sounds do to the workinge of the inner ear over time. However, excessive noige ig the
most common cauge of thig type of hearing logs and a recent medical report stateg that (6% of teenagers have gome form of
hearing lose from the constant expogure to loud mugic via headphones. Thie oceure because the tiny haire ingide the cochlea
that turn the sound energy into electrical impulses are eagily damaged and destroyed by loud noige and once they die they
never grow back.
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Apart from age and loud noiges, there are many other cauges of hearing logg, such ag:
- Birth defects -+ Limited blood flow + Virugeg like meagleg + Brain tumourg
+ Brain damage * Druge » Meningitie + Head injuries

Hearing aids can be uged to help gome people with gensorineural hearing logs. These emall devices can be worn ingide the ear
opening and amplify sounds at the frequeney that the pereon's own hearing doesn’t respond to. So, for age related deafness,
the hearing aid would be get to increage the volume of higher pitched sounds.

Case Study Two: Lionel, a 68-year-old Farmer

Many technologies can be uged
to treat deafnese and hearing
losg and the advances being made
each year are astounding but it
ie otill a difficult iseue to fix.

(f you have hearing that i¢ in good
working order then look affer
your eare now and reduce the
amount of damage being done
by loud noises through limiting
your exposure to it and uging ear
protection when posgible.

Orevention i¢ the best method of
treatment. Stop the damage before
it etarte!




Louig Braille

In the early I8OO’s, Charles Barbier developed a gpecial type of writing for
goldiers to uge in the dark. [t wag called night writing. [t congisted of 36
different sets of [2 embossed dote and dashes placed into two columng that
repregented different sounde of the French language. He degigned it go that
goldiers wouldn’t need o uge lighte at night in order to read communications.
Thig aystem failed and wasn’t really accepted by the army becauge it wag too
difficult to learn. Another key reagon why it wasn’t used wag that it required
the reader to chift their finger over each individual symbol in order to interpret
what the eymbol wag, thie made it very hard to read and often people forgot the
first part of the symbol before they felt the second half. Even though it never
took off, hig idea wasn’t a bad one and he never gave up on it. While he wag
vigiting the French [ngtitute for the Blind, he met a fifteen year old blind boy
who took hig idea, developed it further and gave people with poor eyesight the ability to read and communicate with the written word.
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That boy wag Louig Braille. At the age of three he suffered an accident in his father’s workshop where
an awl {gharp pointed metal tool for forming holeg in materialg like leather) he wag playing with, glipped
and cauged gevere damage to one of hig eyes. Over the following weeks an infection get in and thig lead
to both hig eyes being affected. By the age of five he had gone completely blind in both eyes. He wag
a bright boy and through hig determination and perseverance, gained a gpot in the firet school for the
blind in France. Here they had special books that had been designed by the echool's founder Valentin
Haty. These booke had raiged letters of the alphabet that gpelt out worde and then centences. The
reader ran their fingerg over each letter to epell out each word which wag a very slow process. [t would
be like having one letter on each page of a book and having to gpell the words ag you turned the pages.
Not only were they glow to uge but they were aleo large and heavy due to the large amount of gpace
that each symbol took up, <o there would be very few words on a single page. Each letter wag bent from
wire then pregeed under wet paper in the correct order, <o that it dried in a raised fashion. Because
the booke were all hand-made they were very expengive and even the school where the degigner
worked only owned a few. Braille became determined to develop a system which wag much gimpler
and accesgible to all vigion-impaired people. Eventually he learnt of Barbier’s system and spent much
time thinking about how it could be improved. The two previoug systeme (Barbier’s and Haty’e) had
been designed by people who could gee and Braille felt that thic wag why their success wag o limited.

Braille, who had now started working at the school for the blind ag a teacher’s aide, started simplifying the night writing eystem and
reduced it to a gerieg of 6 dote in two equal columne. The emaller size meant that each letter could be read with one touch of a
single finger, making reading much faster. Becauge each symbol wag much smaller, it allowed for greater volumes to be written and
many more gymbole could fit per page. He releaged hig firet edition of braille at just fifteen but this included dote and dashes which
he found to be too difficult to interpret. By 837 he had publiched hie second edition of the system (without dashes) and it wag
gtarting to become more common but gtill not widely uged. [n fact, the school where he worked refuged to uge hie system until well
after he died. Braille aleo developed a way of writing in braille by presging the paper with a blunted awl. Thig meant that poor-sighted
people could now aleo write ag well ag read.

(n 1932, long after he had died, Braille wag finally universally accepted and
an Englich code wag developed. Today, developments in technology have made
braille even eagier o use and have kept it alive with the dramatic changes
in human life euch ag the creation and acceptance of computers. There
are printere that print braille, braille terminale and even an a{oplicaﬁon called

RoboBraille. Braille terminale are computers without ecreeng

a pergon with a

vigion impairment can’t read from a screen). They have a flat eurface, gimilar
to a keyboard, that hag ping that protrude forming the braille symbols. Thig
allows the uger to read the information by running their fingerg along the board.
The symbolg change ag the information changes, which allows people to access
the internet eagily. RoboBraille ig an email application that converts the text
of an email into braille. Degpite the development of other technologies such ag
talking computerg, the uge of braille ag a taetile language hag continued to be
widely uged. Louig Braille opened the world of the written word to thousands
of people who would have otherwige been in the dark.
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@ My Human Eye

1. Follow the instructions below to make your own human eye.
Cut out parts A-E by cutting along the dotted lines and discarding all of the blue-coloured sections.

a.
b. Colour the blood vessels shown on the retina red.

134

Glue part Aiin place to the marked area in your workbook.

d. Cut out small circles of plastic to cover parts 5 and 11 that you cut out — make sure they are slightly larger
than the hole. Glue around the back of 6 and 10 and attach the plastic to the backs, to provide a transparent
layer.

e. Colour part 8 the same as your eye's iris colour, the eyebrow and eyelashes the same as yours and the
inner eyelid and tear duct in pink.

f. Glue the back of the tab on part B and stick this over part A in your workbook so that it can fold up.

Glue the back of the tab on part C and stick this over part B in your workbook so that it can fold up.

J @

Glue the back of the tab on part D and stick this over part C in your workbook so that it can fold up.

Lastly, glue a strip along one edge of part E and place it over the rest of the eye so it can be folded open
and closed.
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2. Use your model to answer the following questions.
a. Between which two layers is the aqueous humor found? A B C D E (Circle your answer.)
b.  Which is the layer most associated with sight? A B C D E (Circle your answer.)

c. There are four parts that refract the light coming into the eyeball. These include the aqueous humor,

vitreous humor, and



3.  Use the part names from the model to match them with their key function.

Part/s | Funetion

The tough white layer that gives the eyeball shape and protection.

Trangparent covering part at the front of the eye that allows light to enter and algo prevente other
qubgtanceg entering.

Mugcular ring that opene and cloges, making the size of the pupil bigger or emaller. [t ig the coloured
part of the eye.

Hole that lete light into the eye and changes size depending on light levele.

Globular shaped part that refracte Ii?h’r g0 it focuses onto the retina. [te shape ie changeable in order
to help vigion become clearer when looking at near or far objects.

Containg rode and coneg that detect light and trangform the information into electrical impulses that
can be interpreted by the brain.

Area lacking rods and cones, <o doesn’t regpond to light.
All'protect the eye by stopping foreign subgtances uch ag dust and water from entering the eye.

Tube that carrieg tearg to the eye o that they can be uged to ringe the eyeball and keep it lubricated.

Part E




Thig page hag deliberately been left blank for the cut and
pagte activity on the previous page.



. Thege can genge light and in gome !
| cageg react to it. They can come |
L in many forme cuch ag chemical, |
1 electrical and biological. The chemicalg
- in film react when exposed fo light and |

. they produce an image.

=

' Thege are ugually shiny, smooth, !
+ opaque gurfaces that allow light raye
' to bounce off. An image can be eeen
1 in them, especially if their surface ig !
+ amooth and shiny. ;

 Thege produce light energy usually by
' trangforming another type of energy |
' guch ag chemical into light. The Sun
' trangforme nuclear energy into light.



Thig page hag deliberately been left blank for the cut and
pagte activity on the previous page.



| Fibre Optics

When you uge the internet or a landline phone you are most likely uging fibre
optics. ‘Fibre' referg to a filament or hair-like etructure and ‘optice’ to light energy.
[n simple termg, thig is a form of communication that uses light energy to trangmit
meggages through thin tubeg, by gending pulses of light. The benefite of thie
method are that data and information can be gent quickly over long digtances in
a very efficient way. The structure of a fibre optic cable ig very important ag
it allows the light to bounce along in a controlled manner without being logt or
absorbed along the way. There are four key parts to the cable:
[ Thin glass strands: Only ag thick ag a human hair and are bundled
together to make a light-channelling core. Glase ig trangparent o it allows
the light to move through it.
2. Cladding: A layer composed of gilica acts ag a giant reflector around the
glage core. Thig bounceg the light back in 2o no light (data) ig logt. Coating
3. DPlastic fibre-filled coating: Thig protecte the cable and allows it to bend.
[t ig only semi-flexible becauge the glase would break if the cable wag bent
too much.
4. Cable jacket: A waterproof, rubbery plactic layer that adde further
protection and holds the internal gtructures together.

T Cladding

[t might ceem weird that meseages made of light can bring you the internet or
a Fhone call but that ie exactly how thie marvelloug eyetem worke. The data or
information ig entered into a trangmitter which converte the electrical signal into a
light enerqy signal. The information i produced by changes in strength and pulge
gpeed. [t then bounces through the core of the cable much the same ag the light
from a torch shone down a dark narrow pipe, except that the cladding stops any
logges along the way. [f the data hag to move a very long distance then it wil
go through an optical regenerator. Thig boogte the light energy by copying the
meseage and sending a more powerful (re-energiced) duplicate. When the gignal
reacheg itg degtination it ig decoded and turned back into a format that can be
understood by whatever device it hag been gent to (e.g. computer or telephone).
When you gearch gomething on the internet, let’s cay ‘dancing cate, coded light ie
gent gpeeding off at around 300, 000 km/¢ to bring you a regult.

The uge of fibre optice allows quick, speedy data communication much fagter than
previous methode. The precurgor to fibre optice wag coEper wire. Data wag cent
ag a cerieg of electrical impulses through the wire. Thig ie comparatively slow
and aleo there ie a high rate of data lose along the way, making it much more
inefficient. Apart from ite main function in the world of communication, it ig also
used for lighting and viewing the ingide of a person during eurgery due to ite emall
flexible nature. Thig hag eliminated the need for ome large cute to be made and
hag allowed eurgery to oceur in some delicate, complex, hidden places like deep
in the brain. Becauge the surgery ie far lese intrugive, people heal a lot faster.
Machinery can aleo be ingpected eagily without having to take it apart. Fibre
optics ig being used to look ingide intricate machineg for faulte and to check on
wear and tear. While fibre optic cabling ig very eﬂoengive and can break eagily
if not properly cared for, the positives of epeed, efficiency and quantity of data
carried far outweigh the cogte.
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(] Optical lllusions

Either select two different optical illusions from the list provided by your teacher or find two
different illusions yourself. Then use the internet to find out the following information about

each illusion.
+ Name of illugion. - History of illusion. - Explanation of how it worke.
- Type of illusion. - Dicture of illugion. - Other interegting information.



@?f Mirror Maze

You are trapped in the dungeon of an evil, mad, ingane science teacher for not doing your homework. You are strapped
tightly to a table and have only limited movement in your handg and feet. Your shackles and the exit door are controlled
by a control panel begide the exit door. The control for your shackles is a light detector that the mad science teacher
useg a gmall lager to operate. Luckily for you, you aleo have a emall lager pointer that you borrowed from your friend but
unluckily for you, you can't angle your hand to hit the gensor switch.

But not all hope ig logt! The gcience teacher hag lote of mirrorg positioned around the room fro the crazy experiments
they conduct. You know that if you hit the correct mirror, the angle should be able to gend your lager beam around the
room off the other mirrors back to the gensor switch.

Experiment

You Will Need
Light/ray box, single light slot and a flat mirror.

Method

1. Position the light box at the start so the light ray passes through the green dot.

2.  Place the mirror onto one of the lines shown with a related letter.

3. Move the light ray so it hits your mirror on the dot given. It should travel to another lettered mirror.
4

Your mission is to keep moving your mirror and light box so that the light travels from mirror to mirror in the
correct order and reaches the sensor switch at the exit.

5. As you go around the room, record the order of letters in the results table below.
Results

Start

O O N O o AN OO N —

o

Exit
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Word Games

Using the following science term, see how many words of 3 or more letters you can make in 10 minutes.

Points
3-4 lettere = | point
5+ leftere = 2 pointe

Scores
O-5 pointe = awful
6-10 = average
[O+ = amazing

Use the clues to work out what the 6 key science words are and then spell the word in the grid by colouring in the
squares that make up the word. Use different colours for each answer.

Clues
The height of a gound wave. (9)
Light and eound are both typeg of thig. (6)
Unite of loudnegs of gound. (8)
When light enterg a more denge material it ... (5)
The imaginary line 90° to a flat mirror. (6)
The opposite of trangparent. (6)

e o e T

3. Block Buster

Cross out each of the words that fit with one of the clues. You will be left with one word that doesn't fit; this is your
answer.
Clues
a. Partg of the human ear.
b. Parte of the human eye.
¢. Partg of the vigible gpectrum.

leng  cochlea  optic nerve  blind gpot  green  aqueous humor
red eardrum ultraviolet  cclera  pinna  oval window
indigo irie  blue  malleus  tympanic membrane  stapes Answer

retina  orange  violet yelow fovea  cornea



All of the answers to the questions are in the lattice below, either as a word or picture. Once you have found each

one, there will be one left over, this is the final answer.

Questions

Diffuge reflection.

N

be ...

The name of the light ray hitting the mirror’e eurface.

. An example of refraction.

. The noige produced with a short wavelength.

Used to correct hypermetropia.

Light energy that hag a longer wavelength than red light.
A loud sound.

Hag trouble geeing objecte in the distance.

0. An object that light raye bounce off.

O 00N 0 AW

Il How an object appears on the back of the retina.

Final Answer

10

12

(f the angle of incidence is 8O° then the angle of reflection would

80°

incident

A\
\
\

N

~.

N

—

upside down

concave \/

reflector

high pitched

infrared myopia

Across

4. When light rayg epread apart, they are gaid to ...
6. Thig ie made when white light ie digpersed in a

raindrop.

7. Special bumpe and dips that blind people can
read with their hands.

8. Athick golution that gives the eyeball ite chape.
[O.  Releages tearg into the eye.

12, Dart of the retina.

Down

[ The colour of natural gunlight.

The area where light hag
been blocked by an opaque
object.

Dart of the ear involved in
balance.

(f refraction ig light bending,
then reflection i light ...

Carrieg meggages from the
eye to the brain.

Made when you combine
equal amounte of green and
blue light.
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