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This resource 1s a set of 26 short articles that are designed to stretch the more ¢itee

There 15 far too much demand on a teacher’s time to differentiate every lesson. o o
needing additional challenge are often asked to complete more of the same tvpe oo
These short articles, targeted at high-attaining KS3 pupils, aim to give them somer
they can be used as a basis for further research.

Although there are many ways in which these articles could be used, I have foune
kept in the classroom, as the more gifted pupils complete work early or find that o
explanation or consolidation, and therefore I am able to direct them to the releva
then spend time reading and digesting the information whilst I help other pupiis, v
consolidation and answer their questions without boring those who have alreacy o
Depending on the amount of time, pupils read the article and discuss the question:

made available.

There are wide ranging areas of interest represented including those relating to:

o Environmental concerns (e.g. using lichens as air pollution indicators)

o Worldwide citizenship concerns (such as the impact of cholera in the developi

o Past and future scientific advances (development of the classification systent v
o Every child matters aspects (keeping healthy)

o Some career 1deas (such as medical and veterinary related careers)

o Relevant industrial techniques (like microscopes and the polymerase chain voooi

They are aimed to extend a variety of thought processes and skills sets mncluding o0
analysing data and ethical considerations.

'Gifted and Talented' Articles for KS3 Biology Page 1 of 34



Microscopes

Microscopes used in schools are called light microscopes
because it 1s the light passing through the sample that
allows 1t to be seen. Light 1s a form of radiation that travels
as waves and passes through the sample. However, light I
microscopes are limited to magnifying up to 1 50() tImes

more detail a much higher magnification is needed. In W"’l
and Knoll, developed the first electron microscope. It actui =«
at the time but two years later Ruska developed another ¢ioo
higher magnification. Today’s electron microscopes, whic:

times, are still based on Ruska’s original idea.

SCarniile

What iS dIl electr on?

Electrons are tiny subatomic particles, that means they are smaller tE 1an atos

made O separ ate ﬁ‘OI‘I‘l an atom Wlth dIl electr OTI1 ZUIl. Electro ns are actus T
than waves but they are so tiny they can still pass through a sample.

Electron Middle of the atom

a nucleus but ditfera
the nucleus of a ¢c&

Electron microscopes
Electron microscopes use a very narrow beam of electrons fired at a samp

using lenses just like light has to be tocused in a light microscope. When 0
change because they lose energy. These changes can be detected and inter

ay :

Electron
i >

beam

Electron gun — makes Sample Detector

and fires electrons L =

There are two main types ot electron microscopes: transmission electron
electron microscopes.

Transmission eclectron microscopes (TEM)

through. The ones that pass through carry information about the SaIn }h:;
energy. These electrons are detected by the microscope and the intormatic:s

be looked at.

Scanning electron microscopes (SEM)

In a SEM the beam of electrons scans across the sample. When electrons =+ -
electrons to be knocked oft the atoms in the sample. These electrons are o
the information is interpreted into an image to be looked at.

-
lask

Describe the similarities and differences between a light microscope that you 1o
microscope.

NS
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Cells

Amoeba are tiny unicellular (one-celled) living organisms.
There are many ditterent species (types) of amoeba but they
are all characterised by their ability to change shape. They can
change shape ettectively because they have a very

tflexible cell membrane. Giant amoeba can grow up to 3mm in size, for ¢xo

most types do not get any larger than half a millimetre.

The key characteristic of amoeba 1s the formation of pseudopodia or “false @

however, form many and these are called polypodial. Pseudopodia have o
move and to capture prey for food. The pseudopodia are formed as the <o

changes shape; they are long projections like an arm or leg.

Amoeba move in response to chemical stimuli — they detect
a particular chemical and either move towards it or away

from it, depending on whether it is released by food or by a

threat. The pseudopodia allow the amoeba to move as it . J
uses them to propel itselt through water. The cytoplasm in ~
amoeba can actually change from a liquid to a more gel-

like, almost solid, substance. By forming the pseudopodia

and changing their cytoplasm from liquid to gel they are

able to move themselves along.

Vacuole containing
prey to be digested

Prey (food) Amoeba neoo
living orgarnis:

LOTTTHTIE ?‘ eI

They will 0

Ell’ld CROOSS Wl

pinches inwards so that the single cell becomes two separate cells which are -

daughter cells.

P

There are many di

can cause dysentery — an infection of the gut that causes diarrhoea.

g
lask

\-
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erent species of amoeba which all form pseudopodia v

Using the seven features of living organisms, describe why amoeba are classec o
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Somewhere along the evolution line mammals lost the
ability to regrow severed limbs (arms and legs).
However, many other types of animal can regenerate
limbs and two examples are starfish and lizards. Scientists are doing a lot ot -
regenerating limbs because it has great potential for human beings who hovo

The common starfish
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SrOW 1t back although thlS 1S a slow process that takes up to a year to coni oo
lost arm as long as the central part of the body is intact. However, there are
an entire sea star from a single severed arm if there is a small amount of e

arm. These cells will be changed to adapt to difterent roles within i‘h@ A 50
the specialised cells necessary to do its job.

Ll ZdrT dS

Lizards are reptiles and there are lots ot difterent species, many ot Wh%d’é

warm climates. Many lizards can escape predators by breaking their tail it

particular point, this process 1s called autotomy. If caught by the tail Eﬁhé;:

break oft the tail and get away to avoid being eaten. Sometimes th@ m%é

if the lizard is not caught by the tail. The skin, muscle, bone, blood su %;’%
nerves all break at a predetermined point below the reproductive organs. =
the break, bone will be visible and over a short space ot time the muscle <o -
divide so that the muscle grows over the end of the stump. The process i

but 1s also stresstul for the lizard and a lot ot energy will be required to regr
the tail. Some lizards also have fat stores around their tail so they may have

some of their energy reserves. The whole process of losing a limb 15 dm
the animal because there is a high risk of intection. It 1s also possible that o
will struggle with balance having lost its tail which makes it more vulneratic

the future.

G‘ask

What if scientists manage to get humans to regenerate limbs?
What impact might that have on medicine and on society?
What would the advantages be?

\What would the risks be?
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Reproductive

There are many variations on reproduction within the
animal kingdom. Fertilisation can take place internall
(inside the body) or externally (outside the body). There
arc general rules that can be applied to ditterent animals
but there are always exceptions!

Seahorses
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Duck-billed platypus

The duck-billed platypus 1s unusual because it 1s a mammal that lays eges,

-

eggs are thin and leathery — more like lizard or snake eggs than bird egos. 7
eggs develop inside the mother (called in utero) tor about 28 davs, th 5

are laid and the mother incubates them for a turther 10 days. Once th
hatch the young are fed from t
milk) but the mother has no nipples — the milk 1s secreted through por

the skin of the belly.

ommon land snails

Common land snails, like all land s -

- 3 . means they have male and
. sperm and eggs. There is a ritual co

hours. Eventually one of the snails
with a solid, calcitied (a little i
process of sperm swapping. Each
organs outwards and deposits
occurs within the snails and about
eggs are laid in damp soil
about two weeks. The snails ar

that will harden over time as tl
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For each of these animals what advantages are there for their method of rep
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Development of
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DNA stands for deoxyribonucleic acid and
1s a very large molecule tfound in the
nucleus of plants and animals. DNA 1in
cach human cell codes for all the intormation needed to make a human ¢
information about the colour ot eyes and hair.
DNA 1n each human nucleus which

articles, tor example proteins. Once the DI
with the proteins they are known as chromosa
paired up to make 23 pairs of chromosomes.
the nucleus is difterent for difterent animals
be divided into sections known as genes, ¢ac
feature, for example colour of eyes. These 23 ¢
the genetic material.
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This picture shows pairs of
chromosomes, some are A DNA molecule 4
damaged and therefore wrapped up with élw
are not complete proteins is a
chromosome. :
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There are 23 pairs
of chromosomes
in humans.
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The 23" pair of chromosomes |
because it determines the sex ¢t 1
XY and is found in men. If they we
be called XX and this wou

When sperm and eggs are produced they only have halt the genetic mi:
being. Each cell will have one of the pair. This means when a sperm a1
1ll amount ot genetic material needed with half of each pair being con
he tather.
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The 23 chromosome pair is the one that tells the baby to develop
as a boy or girl. The egg cell will always carry an X (a ‘normal’ sized
chromosome) because females only have X chromosomes. The
sperm cell could carry either an X or a Y chromosome (a shorten
hromosome). It the sperm that fertilises the egg contains an X
nromosome the baby will be a girl, it it contains a Y chromosome
it will be a boy.
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A mistake 1in any one of these chromosomes could lead to a genetic disc
or could be so severe the baby does not survive.

Bt

lask

Can you explain how non-identical twins could be a boy and a girl in ter
Where do they get these chromosomes from?

[T T TE T T TT T TP
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castration, spaying, neut o

Many dog owners make the decision to
have their pet dogs neutered. Male dogs are
castrated and female dogs are spayed. This
may be done for a number of reasons. In
male dogs it 1s often done to reduce over sexual behaviours such as _
mounting, dominant or aggressive behaviour as the dog tries to

become the ‘leader of the pack’ or territorial behaviour like ‘marking” =

hormone (chemical messenger) testosterone. Owners of female dogs
are often concerned that their bitch may become pregnant with
unwanted puppies. The hormone oestrogen helps to prepare the

uterus lining tfor implantation ot a fertilised egg.

Neutering of both male and female dogs usually takes place atter the “‘puber .

because the hormones testosterone and oestro gCn are very impm‘t;mt tor th -

P

adult so it 1s safest to wait until atter growth has finished to remove these oo

The surgery
Betore the surgery both male and female dogs are given a pre-med which is
combination of a sedative and painkiller and reduces the amount of anaestheri

~
i
¥

unconscious. A tube 1s passed down their wind pipe to pump air and anaesthor
their lungs.

The anatomy ot dog reproductive systems is not that difterent to human 2o

Male dogs have their testes removed as these are responsible tor releasing ¢+
done by shaving and cleaning a small area of the scrotum, then the testes ar

and the testes removed.

Female dogs have their ovaries removed — these produce the hormone oestroe:
abdominal cavity, their ovaries are located and the blood vessels supplving the:
located and the blood vessels tied oft. Now the ovaries and uterus can be remo
cannot become pregnant. The female castration surgery 1s much more invasive

Atfter surgery male and female dogs are given an injection of anti-intlamm
painkillers and another antibiotic injection to prevent infection.

-
Task

being produced?

\-
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Millions of years ago dinosaurs dominated the earth and mammals
were small and much less prevalent than they are now. It is possible
for scientists to find out a lot about what these dinosaurs ate from
fossils of their jaws. A suggested tood chain might be:

» Triceratops » [yrannosaurus rex

. 5 have changed very little, if at all, over mllh@m Of vy
.= = found that are 280 million years old.

Tyrannosaurus rex was a carnl?.w:’;am% caling
energy. They had flat incisor tmth

grreezeeeenr

up to a one metre wide gap. Thmfﬁf Jaws
enough to rip another dinosaur apart

FETTELTELITITE] ST L
£ L T T L T

some controversy over whether the T

A sketch of what a tyrannosaurus | for its food, or a scavenger that ate <o

rex probably looked like other predators.

Duck-billed dinosaur S, called hadrosaur S, had long been a pOil’lt of
confusion for scientists. It was unclear how they actually managed '

to eat as they did not have a jaw like mammals do — there was no
joint between the lower and upper jaws that would allow them to
chew. However, they were the dominant herbivores on Earth for a
long period of time so they must have been very successtul.
Scientists have recently discovered that they did have a joint in their
jaws but not between the lower and upper jaws, the joint was
between the upper jaw and the rest of the skull and this allowed
them to grind up their tood. It is thought that they would have
mainly eaten a plant called horsetail —there was a lot of this
around at the time when hadrosaurs were common. Also there were minus
remains of hadrosaur teeth which indicate they probably took in a lot of it -
low growing plant (near to the ground), and animals eating plants like these
grit along with the plant itself.

.
Task

\What do you think human teeth say about the human diet?
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Variation

Key words Members of the s
hybrid, fertile, offspring, species, characteristic reproducc £O 1140

unusual for animals to mate with animals outside their own species it dm
cases zoos have deliberately encouraged it and there are ethical questions <
cases it has just happened — both in captivity and in the wild.

Examples of hybrids (produced from cross-species reproduction) include o
hebras; zeedonks; beetalo; wolphin.

....................
...........

Hercules was a particularly large liger born in 2002 — at three years old |

.....................................
et RN IO

he was already 10 toot tall on his back legs and was expected to reach

s S .
..........
aaaaaaa

up to 90 stone in weight. When a male tiger mates with a temale liocn »

(the reverse) a tigon 1s produced — these tend to have less lion-like
characteristics. Neither the liger nor the tigon are tertile, so they can o
only be produced by the mating of lions and tigers.

The zorse 1s a hybrid ot a male zebra and a temale horse. They tend to be
and have been bred in Africa to act as trekking animals tor carrying heavy <
base colour from the horse and get stripes from their father — however, i1 =
Eclyse, born in Germany that did not have the normal colourings. Eﬁ,h:*%ﬁ;‘?
pure white main body with another striped section on the back left leg —

that clearly showed the inheritance trom both mother and ftather. Zebras

a male zebra and temale donkey 1s known as a zeedonk.

Generally, when two animals that are not from the same species produce o

further oftspring, however, occasionally it 1s possible.

Beefalo are a hybrid bred for meat — a cross between a bison and cattle thar
quality ot the bison with the ease of handling and milking ot the cow. ﬂ
the crosses correct, beetalo nowadays (ot about three eighths bison and e o
reproduce.

£ The wolphin is another, very rare, hybrid ©
= bottlenose dolphins mate with a talse kitler v
dolphin) For example Kekaimulu E:mm i b

e a= 32 gt g m-  w
EE TE T8 i SERESEE B ] e '-ﬁ"f,*' r| FHEY &%
P dEEle i el HE S R E L

- lﬂ Eii-l--lﬂ-l- -
R I' _I
e Skl 5 0 ?=. -“ '-

rrrrrr

-
lask

How could agriculture change in the future if farmers and scientists are able o
can reproduce?

\-
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Classification of Ani

In the eighteenth century Carl Linnaeus, a Swedish scientist,
developed a system for classitying all living organisms. Prior to
his work, the 1dentification of living things was disorganised and
confusing, scientists often had to work from descriptions

that were not always easy to distinguish. The system that Linnaecus proposce o

gO 1 Hg d OWT1 th C hl Crdrc hy

.................. o
g

Kingdom Animalia
Phylum Chordata

Class Vertebrata .

Order Primata

Family Hominidae

(Genus Homo

Species Sapiens

W L q::'

This classification 1s for human beings, also known as Homo sapiens. Oz
humans were the only living animals included in the hominidae familv, sl
with extinct ancestors. However, the classitication system 1s fluid in nature o

included. ThiS 1S because dS technology has developed 1t has begom_@

increasingly clear that we are very similar to these other primates on a mcioo -
level (i.e. in DNA). Humans actually share 98.8% of their genes with
chimpanzees and 98.4% with gorillas.

ot Al ndae e
=

R LD A CEEERn I

T L P U e JO R R ek A

The classitication system can also be used to clas
example, Neanderthals were primates that evolved
ago. They were able to make complex stone tocis
but died out not long atter Homo saprens arrivec

other scientists suggest it was a more violent enc
Neanderthals are sometimes classitied as a separate o
genus: Homo neanderthalensis, and sometimes @s =
Homo sapiens neanderthalensis.

The classitication system 1s still constantly adaptine
discoveries, whether these be related to extinct o
discovered species.

-
lask

If you were to try and design the classification system from scratch, given ewver
animal now —including their DNA, how would you consider arranging ail liviriz =

N
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Classification of Plants

One of the more unusual organisms that are often thought
to be plants are lichens. These are found on rocks, trees

and 1n soil and are able to survive in virtually every habitat
on the planet — they are the dominant vegetation found in

the Arctic and Antarctic. They are not actually just a plant, they are a funzo
(which 1s a simple plant) — the fungus cannot actually survive without its v .

The lichen can reproduce in two ways: firstly, when part of the lichen bros -
elsewhere. Alternatively, the tungus can produce spores (which are a bit 1io

structure) which can combine with algae to germinate and produce new 1o

The fungus 1s unable to photosynthesise so the alga, which can photosynie

.......

the sugars it needs for growth. In return the fungus forms a layer around th
low or high temperatures and from droughts. There are many variations

produce but the following diagram shows the general i1dea:

Cortex (partof _ = T TS
—r 0N e,
t h e fU n g us ) S 8 Y U 4 b K # L L

Hyphae (part ~ - A surface, e.g. a rock or
of the fungus) tree

...................

Lichens have many uses including the preparation of litmus indicator that

# LR

acids and alkalis. This is because lichens can act as dyes and will torm dittero

[t 1s because lichens can be many colours that humans have long used thei

CtC.

very vulnerable to air pollution.

1800s. There are many researc
diversity of lichens (the number

this 1s produced whenever cou!

that grow on rocks or soil may be influenced by other forms of pollution
metals.

-
Task

The relationship between the fungus and the alga is called symbiotic (both ¢
explain why this term is used to describe this relationship?

-
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pollution and lichen populations

the level of air pollution. This i«
ditterent degrees ot sensitivity o
at the amount of each species prov
the amount and type ot poliution
particular many lichen are sensiie

[ichens absorb water from the oo
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Food Standards Agency regularly carries out tests on food

The

content to assess the accuracy of labelling and to allow clear

Hi
Hi

between ditterent types of a food. The FSA carried

out research recently
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100

Milligrams per 100g of food
o
.
-

Sodium Chloride

-
lask

KWhat conclusions could be drawn from each of these graphs?
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Cholera is an acute intestinal infection caused by the
bacteria Vibrio cholerae. 1t has a short incubation period
(that means a short time from picking up the bacteria to
symptoms) and can be rapidly fatal but is very easily

small intestines along with the o0

cntero tOXin that CAdUSECS h@ SI .g .

onto the food inside. The large

water from the food but the laree

the small intestines overwhelms ¢

The toxin from the
bacteria causes water to
be released onto the food ( ‘

in the small intestines b. — |

The symptoms include severe diarrhoea, dry skin, dry mouth, thirst, lacx <0

The reason that this disease 1s fatal 1s dehydration — the body loses so muci -

cannot survive. This means that it 1s extremely easy to treat, sutterers neco o

replace the water that has been lost. This 1s usually done orally (through ¢
fluids can be pumped directly into blood vessels.

The fact that it can be prevented by providing clean water supplies and s o
cheap and easy to treat makes the number ot deaths surprising. According o
World Health Organisation, in 2005 there were 131,943 cases reported ane

Vaccines have recently been developed that help people to tight oft the 0
developing. However, they are not yet widely used in the areas that mosr -

-
lask

Can you explain how the bacteria cause death?
What do you think could be done about deaths from cholera?

-
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The inside of the alveoli (air sacs) in our lungs 1s moistened
with a small amount of liquid so that gases can dissolve.
The moist inner lining would stick to itselt like the inside
of a wet plastic bag if we did not have a liquid called

A surfactant reduces the surface tension of a liquid such as water. Surtace
tension 1s caused by the attractive force between water molecules; 1t causes ©
surface of the water to resist a small amount of force. This allows insects
skim across pond surfaces and allows a cup of tea to be filled slightly above =

top of the cup. The surtace tension could also cause the moist inside surtaice A

the air sacs to stick together because the water molecules on opposite sicies

the alveoli would be attracted to each other. This would prevent gas excihi -

ffom happening. .

being attracted to one another (sticking together), therefore stopping the i
alveoli to collapse in on themselves.

A surfactant

mOIECUIe: / e

This end This end
repels water attracts water
The surfactant molecules surround the water molecule and keep them apurt o

Water molecule

to breathe 1n the uterus — ’é‘“ e
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known as hyaline membranc o
producing pulmonary surtact

a ventilator. Fortunately, docro
babies artificially produced sur -
producing their own.
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KPulmcmary surfactant is an extremely important treatment in neonatal me
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Congenital heart defects are faults in the structure of the
heart that you can be born with. With scans at 12 weeks
and 20 weeks approximately two thirds of congenital

heart defects can be diagnosed before birth.

This allows parents to make a choice about whether or not to continue the

The heart consists of four chambers — the right and left atria and right anc o
The blood passes through the heart twice in each circulation of the bodyv: <

on its way back to the lungs for more oxygen. Each chamber in the heare 0
valves that keep the blood tlowing correctly. F

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

rrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrr
rrrrrrrrrrrrrrrrrr
llllllllllllllllll

Right atrium

Right ventricle

Se pt Uim

There are two main types of congenital heart detects: septal detects {know

obstruction defects (narrowed heart valves).

™

erent parts of the heart. The hooo

~§ SRl

Septal detfects are literally holes between the di

between the ventricles or between all four of them. The holes are a natural por -
foetus and are meant to close up soon after birth but sometimes this does not v -

can move from one side of the heart to the other and the heart has to work w0

amount of blood around the body. This can lead to an enlarged heart and raisec
of people can live with a hole in the heart with no symptoms. It necessary the =
patch over the hole or just sewing it up. During surgery the patient 1s connecte:

to flow through. These blockages are usually between the o
leading away from the heart but can occur between the air

Like septal detects, these can be asymptomatic (have 1o
treatment. This may have to be open heart surgerv in so
treated with balloon valvuloplasty. This involves insertio
balloon on the end into a blood vessel in the gromn usine
usually awake tor this procedure). The tube 1s threadec
the heart, guided by X-ray. In the heart the balloon is

valve and intlated repeatedly to open it up.

A normal heart
valve will open
and close to
allow plenty of
blood to flow

g
lask

\How do you feel about parents being given the option to halt a pregnancy it & =

'Gifted and Talented' Articles for KS3 Biology Page 17 of 34



Respiration

Respiration 1s a chemical reaction that takes place in all
cells to release energy trom glucose. The energy is carried
by a molecule called ATP (Adenosine triphosphate).

respiration takes place.

Respiration takes place in a small part of the cells called the mitochondri

‘powerhouse’ of the cell as they supply the cell with the energy it needs o«

Both aerobic and anaerobic respiration use glucose to produce ATP moicon -
but anaerobic respiration produces about one twentieth as much as the e

reaction. Anaerobic respiration also produces lactic acid instead of carborn
dioxide and water.

Aerobic respiration:
Glucose + oxygen =2 carbon dioxide + water

CH,, O, + 60, S 6CO,  +6H,0

Anaerobic respiration:

Glucose =2 lactic acid
C.H,,O, - 2C,H.0,

The lactic acid molecule looks like this:

L actic acid has a

systematic name which is

il
| | \O — 2-hydroxypropanoic acid.

Anaerobic respiration occurs as part of the normal process for dealing wit:
exertion in exercise, but also occurs in a number of diseases. The levels of
lactic acid 1n the blood will increase in conditions that reduce the amourni

oxygen delivered to the cells, such as a severe intection (sepsis), shock or
heart tailure.

Lactic acid 1s normally present in the blood in low levels and 1s removed

the liver as necessary. Very high levels ot lactic acid can cause severe,

sometimes life threatening, symptoms. The blood is naturally about pH 7.

xxxxxx

treatment 1s to fix the underlying cause of increased lactic acid which is ¢

reduction of oxygen reaching the cells.

-
lask

\-
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mitochorn:

place with oxygen present and is called aerobic respiration. However, cvern
rate and heart rate it 1s not always possible to get enough oxygen to celis, 1+

What happens to the way the body releases energy from glucose as you exero o



The Human Body — The Imn

The immune system is the body’s defence against
attack from toreign material that may be bacteria,
viruses, fungt or parasites. However, our immune
systems can turn against our own body and this 1s called an autoimmunc ¢
of autoimmune conditions including type I diabetes mellitus, Guillain—ar
arthritis and anaphylaxis.

Type I diabetes mellitus

A healthy pancreas will produce the hormone insulin which 1is
responsible for removing glucose from the bloodstream. The insulin
1s produced by the beta cells in the pancreas but in diabetes, these
cells have been damaged or destroyed by the body’s own immune
system. The result 1s that the body cannot lower the amount of
glucose 1n the blood and, if not controlled, this can cause a coma.

Guillain—Barré syndrome

[t 1s not tully understood what triggers Guillain—Barré syndrome,
although most people who sufter from it have had an infection in the
previous few weeks. It 1s thought that the immune system’s response to
the infection causes the autoimmune response. The body’s immune cells
attack the nerve cells in the body; the nerve cells normally have a
protective coating called myelin around them. In Guillain—Barré
syndrome this layer of myelin is stripped oft, and since our nerves
control our muscles this can mean the muscles stop tunctioning
properly. There can be tingling and numbness, even temporary paralvsis
and it not caught early paralysis ot the respiratory muscle can leave the
patient unable to breath properly. The patient will probably have a
nerve conduction velocity test which tests how quickly the electrical
impulses are travelling through the nerves — it slows down in Guillain—

to repair itselt and tull recovery is possible.

R heumatoid arthritis

In rheumatoid arthritis the body’s immune system attacks the joints
causing pain and swelling and eventually the breakdown of bone and
cartilage. In people with rheumatoid arthritis, the white blood cells
produce rheumatoid factors which attack the joints..

Anaphylaxis
This extreme allergic reaction occurs when the body’s sensitive immune <. -
material. The antibodies produced by the body bind to other immune svare
chemicals (like histamines) that can aftect the whole body. Swelling of ¢he
breathing, release of these chemicals beneath the skin cause rashes and bioio
the blood pressure drops. Adrenaline is a short-term treatment to overcornie
symptoms. Drugs to remove the chemical released by the immune systen: oo
help long term recovery, tor example, antihistamines.

-
lask

\Describe how doctors could attempt to treat autoimmune diseases.
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Causes of Disease

In 1918 up to 50 million people were killed by a pandemic
(worldwide outbreak) of Spanish tlu — more than any other
disease outbreak. It attected up to one billion people, which

was halt the world’s population at the time. This outbreak
probably originated in the Far East but it was the Spanish press who tirst
began reporting on it widely so it became known as the Spanish thu.

Influenza is caused by viruses which cause disease by injecting their own
genetic material (DNA) into host cells, such as a human or another anin:
cell. This DNA then tells the host animal cell to make more of the virus.
turning the animal cells against their own body. Once the animal cell has
made a large number of viruses the cell will burst open and release the

viruses to repeat the process with other cells.

Hemagglutinins on the
virus recognise specific Virus
proteins on the host cell

..-lll""--_

viruses will only infect one type of animal. They are able to recognise speo

This is an example of
a hemagglutinin
molecule found on
an influenza virus.
The long strand is
the long protein
chain and the other
shapes are other
molecules that are
wrapped up in it.
They are very
complex molecules!

[t 1s thought that the Spanish flu may have been partly responsible tor ¢ricic
both sides became too 1ll to fight. Towards the end more soldiers were cviv
the unsanitary conditions in the trenches) than were dying from weapons =

HOST CELL o

A process called X-ray crvar
caused the 1918 Spanish v
structure of the virus. This

humans. By studying the SLIUL
have tound that the hemage
virus infecting humans arc¢ vo

of the virus were needed o
humans. Much fewer changoo
pandemics such as the Asiar

flu 1in 1968.

-
lask

long run?

o
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Could the Spanish flu pandemic have been a good thing for the growth of the




The Human Body — The Sk

Amputees are people who have lost a limb or part of a limb, this
can be a congenital defect (from birth) or as a result of trauma, | ©'
diabetes, vascular disease, cancer, infection or other diseases. The most coi
being performed 1s peripheral arterial disease (which means arteries are nar
reaches the limbs).

In removing the diseased or damaged limb, the surgeon is aiming to meet @
balance between removing enough to ensure it heals whilst preserving as i
During the operation the surgeon removes all intected or damaged tissue @0

caretully for a tew days — this 1s done if there 1s a particular risk of the woni o

days of keeping the stump clean and it they are sure it 1s free from infeceion.

follow-up care after an amputation 1s particularly important — physiothera

. i L ML

practising use of an artificial limb are absolutely necessary. Patients sometise.
pain, where they feel pain in the lost [imb — this can be dealt with bv coure

Amputees often opt to have an artificial replacement (a prosthesis) which oo
such a way that allows the individual to control and use the limb. There =+
improve these artificial limbs.

Most prosthetics at the moment are strapped onto the human
body, however, this often means the prosthetic can be
uncomfortable at the point where it is strapped to the body.
The wearer can have blisters and sores that can become
infected. Scientists have been working on a way to attach the
prosthetic to the human body more permanently but there are
a number of problems. Primarily, the weight of the prosthetic
means that it would have to be attached to bone which means
there has to be an opening into the body and human tissue will
not heal around the prosthetic leaving it open to infection.

Scientists have developed a new technigue
Transcutancous Amputation Prosthesis {17~
from nature — the scientists were studying o

antlers come out of the skin. They have <o

metal that could sit under the skin to aliow
creating a seal and preventing the skin i

(R T T T
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A lot of money 1s being put into researching amputations and prosthetics o

K
&

1s advancing rapidly as scientists attempt to improve peoples’ quality ot fife
look to nature tor ideas as matching technology to the human body is a o
business.

P
lask

\Can you think of other examples where science and technology have taken i
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surveys using the general public to help provide a large sample that malkes
ne results more reliable.

T

= For the last 30 years they have carried out the 14
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quarters of the starling population has been lost.
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2009 Results: Roank Species Average seen | % of o
pergarden |
1| House sparrow 3.70
> | Starling 3.21 o
: R oY
4 Blue tit 2.45 )
5 Chattinch 2.01 B
6 Wood pigeon 1.85 )
7 Collared dove 1.44
8 | Great tit 1.40
9 R obin 1.36
10 | Long tailed tit 1.34
11 Goldfinch 1.26
12 | Greenfinch 1.07 m
13 | Dunnock 1.04
14 Magpie 0.86 m
15 Coal tit 0.75

-

ot the rankings. However, if you have house sparrows present in your garo o
more of these than any other bird.
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\What other conclusions can you draw from the table of results?
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For thousands of years humans have selectively bred dogs to
get a particular look or behaviour that suits us. The result 1s
one of the most diverse species, in particular with relation to
size —a Great Dane 1s 100 times bigger than a Chihuahua.

where relatives are bred together. This i1s because close relatives are verv 1o
and to have the desired genetic information.

All dogs (like other animals) carry defective genes that are usually recessive

are given two incorrect sets of instructions the job cannot be completed o
genes could mean nothing, but it could lead to a detect at birth, or a detecr

Chromosome

In this pair of chiromo

‘gsood’ gene and o

Faulty gene m I
Ye The faulty one is ‘o

‘Good’ gene

'ﬂO m one -‘_—‘__' ::::_féf_:;: x
parent

p ﬁ Faulty gene

Faulty gene ¢ - In this pair of chrome
rom the have provided @ 7o
from one

other parent : L
parent Qt& \ty‘// P has no instruction: ©
protein.

So selective breeding of dogs can lead to unintended detects, particularly w1
better 1f phenotype breeding is carried out — this involves selecting dogs tor
(phenotype), and not ones closely related.

As well as these unintended consequences, humans have been selecting cioe
especially for entering them into competitions. These features are not alw i
for example:

[rish Wolthounds are bred to be very large and sutter hip problems and
arthritis in later life (they only live about 9 years).
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Bulldogs have been bred
to have such large heads
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However, it 1s also worth noting that nearly all animals that have b
looked after and enjoy the attention and excitement of the competition.
people to be able to make reliable predictions about temperament and -
suitable home for dogs as pets. For example, a young tamily needs to ki :

to be good with children.
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What do you think about selectively breeding dogs?

R A
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Cloning

The cloning of a wholc

the technology 1s stmplv 1
cloned human embrvos oo
nearer possibility 1s cloning individual organ:
always a need for organ donors because there

Key words
therapeutic, DNA, enucleated, stem cells

recipient’s body will reject it. The use of ther
tissues has the potential to reduce or eliminaie

SRR e
NG ?ﬁrﬂﬂrﬂﬁ%

F 40
A A E L s

In theory, scientists could be able to use a porio
(their DNA) to create a new tissue or orgar
so that their immune system would not rejec:
cells that are extremely usetul cells that

in the body — muscle cells, nerve cells, skin <

Left v yroidsy 1

Eventually you may be able
to have a spare heart and
lungs made up for you!

""“ﬁ-_,:-""‘a -q:.;x.-'"ﬂ.-E
L% E A

:  Takethe DNAfroma i :  PutthisDNAintoan : @
E cell belonging to the —N\ enucleated egg cell (an g =1
: individualinneedofa =y egg cell with the Y.
E new tissue/organ. E : nucleus removed). T

: Thesestemcellscanbe § : L .

5 _ Do Scientists will then

:  transformed intoany iA__:

: _ (——& remove some stem cells

; type of cell required :
: . A from the embryo.

: and multiplied. : ;

However, there will need to be significant advances in the technologica!

L
A g EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEXETE

become tull reality. Currently scientists cannot reliably produce cloned b

ot stem cells 1s also a tricky business.

= they reject many human organ transplants -
= 1t as ‘foreign’ and attacks. Scientists can crenie

B genes that cause human beings to reject t
' would mean that cloned pigs could potenric -

[EPERPPEPEREIPRIRRIRVIRRINIRCLNONS
EFER

humans that would not be rejected.

-
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The use of stem cells in any scientific research is source of great debate — hare
they can be used to save lives, but it involves creating a potential new life




A A e e e e s e e e
e e e e e e e
- A LN :':‘!‘E:':E'

s RS TR, BEEEEAN R
ey e d T
PN B H i&.. o
EHH H +.|..|¥|. :
P s H #
HHH ¥
R O . gt 0

PIYTITPIVIVITPIen
N

| The most commonly used range of drugs are
pamklllers There are many types of

- painkillers, they have slightly ditterent ettects
- on the human body and some are stronger
than others. The most well-known painkillers tait -
| steroidal anti-inflammatory drugs or NSAIDs {pr

NSAIDS have three eftects on the human body:

1. Analgesic — makes the person feel slightly sleepy
2. Antipyretic — reduces a fever (high temperature)
3. Anti-inflammatory — reduces swelling

Each of these ettects can range from strong to weak and it 1s important to

will depend on what is causing the pain —a twisted ankle or a headache ¢

be best treated with difterent painkillers. The three most common ‘over th -
ibuproten and paracetamol. Aspirin and ibuproten are both NSAIDS and

paracetamol has such a limited anti-inflammatory ettect that it 1s somerire:
NSAID.

A lot ot pain is caused by swelling of damaged tissues, this swelling occurs o
normal in that area, for example, fluid around a twisted ankle or around
These painkillers Work by reducing the levels of chemicals called pl’(")%’if"f

[RPPTYPTOY

EvA
e
Y
. i
e e

amount of swelling in an area and relieve pain.

[buprofen

[buprofen 1s usually used as a mild anti-intlammatory drug. T

[t can cause bleeding in the digestive system, particularly in ¢

the sto maCh: sO 15 best taken with tood. ; i

Aspirin

Aspirin used to just be the first drug to be prescribed when
anti-inflammatory properties were needed but recently it
has been found to have many other beneficial ettects such
as positive ettects on the cardiovascular system. It can also

have side eftects on the digestive system.

Paracetamol

The chemical name 1s para-acetyl-amino-phenol.

Even though paracetamol does not have much of an anti-
inflammatory eftect it 1s excellent ftor the reduction of
fevers and has very tew side eftects. It 1s, however, very
toxic at doses just 2—3 times the maximum advised dose. It
can cause nausea and vomiting and eventually liver

damage.
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The World Health Organisation has a ‘pain ladder’ that doctors use to prosc
painkiller. This allows doctors to work their way ‘up’ the level of painkilice -
very strong ones that make people drowsy.

1. Non-opioids 2. If pain 3. If pain still
such as persists or persists or \

aspirin and Increases: increases: .

paracetamol mild opioids strong opioids
such as such as
codeine morphine

-
lask

Why is it important that doctors do not prescribe the strong painkillers unrecs:

\ HHMH ORI e e

'Gifted and Talented' Articles for KS3 Biology Page 27 of 34



Photosynthesis

Chlorophvll 1s the pigment tounc
is responsible for the absorption of
oxygen trom carbon dioxide and

very complex molecule (C..H-. "

Key words
chlorophyll, pigment, molecule,

carotene, anthocyanin

- -
:::::

photoreceptor because it absorbs visible light. In fact, chlorophyll absorbs &
which it retlects into our eyes, which is why leaves appear green.

The shaded area
represents the
complicated
chlorophyll
molecule (minus
the Mg):
Cs5H7,MgN,4Os
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pigment that is responsible for

he orange COIOUI‘ Of many fl‘uit and Vi gif‘: 1 B

Antho cyanin 1s a red-coloured pigme nt also found in leaves. It 1s a p:

molecule (much like indicators for acids and alkalis), in very acidic saps it i«

red colour but in less acidic saps it 1s a dark purple colour. Anthocyanins ¢
skins to be red. These molecules are only produced when there 15 sunlight

explains why apples are often red on one side but green on the other: as 110
half 1s in sunlight but half i1s in the shade.

= stable as other molecules. This means tl

= masks the other colours gradually disappeir
- carotene and/or anthocyanins to show i

produces the range of beautitul autumn co -

Describe how the chemicals in different leaves change in the autumn to show +
see. What might be different about evergreen plants?

-
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Plants are able to grow and thrive in virtually any
climate on earth. There are plants adapted to s
cold of Antarctica to the heat of the Sa.
many places the soil does not provide enough nutrients for the plant to thiive

plants have adapted to be carnivorous — to gain additional nutrients from oo
known of these 1s the Venus fly trap (Latin name: Dionea muscipuiay which

similar plant found underwater called the Waterwheel plant (Latin name: 4/

plants ac

producing sticky substances t.

The Venus tly trap

The Venus fly trap has very specially adapted
leaves that contain a small amount of sweet sap
at the base, this entices the insects into the trap.

When the insect enters -

‘trigger hairs’ tound within the leaves and this
causes the plant to close the trap.

[t 1s important to note that the Venus fly trap does not have a ‘brain’, it does nos
it to make decisions about its prey, it simply responds to chemical signals releas
touched. In fact, it requires more than one trigger hair to be knocked (or one o

closing the trap unnecessarily. If a small twig or stone falls into the trap it will ¢
this happens the plant will only partially close the trap and after a few hours w0 -

The trap closes in less than half a second and the insect finds itself trapped. +
projections (they look a little like teeth but do not actually do any chew i
plant then secretes acidic digestive juices onto the insect that breaks the fooo

1rvive the
hara desert. In

he trap it knocks against

cually actively hunt their food, there are many other carnivorous o
nat the insects become stuck to so the plant can

not all that dissimilar to the process that begins in our stomachs.

The waterwheel plant

The waterwheel plant works in a similar way but instead of enticing the e
I animals swim into the traps which are
| invertebrate sea creatures and once they swimn

in with a sweet sap the smz:
transparent. It catches smal

into the plant it snaps shut to stop the prey escaping.

The waterwheel
plant

These transparent

sections trap smai
animals

-
lask

N

Describe how carnivorous plants might have evolved. When and where mignt =+
been an advantage that means these plants were more likely to survive and oo
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Key words Composting 18 an umportan:
aerobic, actinomycetes, mesophilic, carry out in their back CArCoT
thermophilic} microscopic, bacteria’ fu ngi gOIHg 1Nto land”.l S1tEes, 1F i

(from plant and antmal mwar
allow usetul compost to be produced that can be used to help plants grow sice
the action of micro-organisms — both fungi and bacteria have a role to plav i+
put into the composter.

[t 1s not possible (or sate) to compost all organic matter and there 1s a lot of scici
mixture to ensure maximum production ot compost. All organic matter conei
between these two elements in the material 1s important in working out the b
include in the composter. The i1deal ratio of carbon to nitrogen 1s 30 grams t¢: &

a combination of ditterent materials.

Organic material Approximate carbon: mtrogeﬂ ra m |

Autumn leaves 55:1
Mixed paper 175:1
Vegetable scraps 18:1
(rass cuttings 20:1
Manure 15:1

In general approximately two thirds ‘greens’ (including vegetable scraps; are
‘browns’ (shredded newspapers, thick woody stems, pet droppings — but <
are vegetarian) is a good combination.

present need the oxygen for aerobic respiration, it there IS NO OXYygen p (GIWEE
becomes anaerobic respiration which can cause the compost heap to smeil

Once the compost heap has been made ot the correct organic material arc

present, the composting Process will be gin. There are three phaSQS CO COMIn:

1. The mesophilic phase, 2. The thermophilic phase,
moderate temperature, a high temperature, a few
couple of days long days to a few months

In the first phase fungi and a special type of bacteria called actinomycetes begi
material; the ‘woody’ bits of the plant material that the bacteria cannot begin i«

example). The mesophilic bacteria then begin to break down the molec ,,;ﬂ 2s of pr
have been released. This break-down process causes the temperature to rise t¢ o
bacteria will not work anymore. Then the thermophillic bacteria take over the
very little left to break down, the heap cools back down and mesophilic bacter

This process produces a mixture of molecules that 1S an extremelv ﬁ"(mé %

-
lask

How could people be helped to compost effectively?
How would you encourage people to compost?

-
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Answers

Microscopes

M  Both allow magnification of a very tiny object.

and are changed by it.

radiation that travels as waves whereas electrons are very tiny particles.

Light microscopes were developed much earlier than electron microscopes.

REHN K

With additional research pupils may find:

visible light in light microscopy. However, colour may be added by computer atrer

substance that allows the amoeba to pull itselt along
R eproduction — amoeba reproduce by simple division to create new organisins

chemical indicates a threat it will move away
Growth — the giant amoeba will grow up to 3mm 1n size

NNANEMH HE HO
=

functions

Organs, Tissues and Growth
Pupils may come up with their own 1deas but some considerations might be:

[t 1s likely to be an expensive procedure (at least initially), so who should get 1t? Children
limbs due to unexploded mines left in their countries? War veterans? Car accident victirre (o
dangerous driving)? Only younger people? Who decides who 1s entitled to 1t? Who puaws 1o

to be able to buy i1t?

There are usually risks involved with any medical treatment but for those who have loss o o
of lite 1s huge. However, if there 1s a limited pot of money to pay for treatment (¢.g. e ™
limb regeneration be paid for ahead of other treatments that may save lives? What if the <0

success rate for saving a life?

What about those who decide they do not want treatment and those who are (for one rosso

treatment? What could happen to society’s view on those with missing limbs?

People with missing limbs currently compete in many international sporting events that s o
Would people with regenerated limbs compete in a separate category within these evenis: <

bodied athletes?

R eproductive Cells and Organs

Seahorses Ml have all the advantages of internal fertilisation (much greates ol
successfully, offtspring have better chance of survival through oo

looks after the offspring in his brood pouch further increasivie 4

o

regulating the salt the o
adapted to the conditions they will be bom into.

Duck-billed platypus M also have advantages of internal fertilisation. The eggs develon @

L.

and she only incubates them for 10 days outside her body. [ e o

dangerous time as mother defends her unborn offtspring and s v

time.

Snail M  have the advantages of internal fertilisation as well. They lav @
spring and therefore sueo
the couple are fertilised which further increases the potential o

o

chances of survival of some of their o

chance of survival.
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I Both electron microscopes and light microscopes involve something passing throusl: -

M In both types of microscopy, the reason we see an image is because the light/electron

In light microscopy it 1s visible light passing through the sample, in electron microac
Light microscopy will magnity up to 1,500 times, electron microscopy by up to 2,001 -
In light microscopes it 1s our eyes interpreting the image formed, but in electron sy
M Both light and electron microscopy use staining to improve the image formed in 5o

[l Phase contrast microscopy is a type of light microscopy that is often used to make ar
M The image produced in light microscopy is in colour but in electron microscopy it i i

Movement — the amoeba can move due to their pseudopodia, their cytoplasi can v

Sensitivity — their movement 1s in response to chemical stimuli, if it senses tood it w

R espiration — they respire in order to release energy from the food they take 111, thiz o 0
Excretion — any waste material 1s disposed of by emptying vesicles out of the main v+
Nutrition — the prey that amoeba take in provide the cell with nutrients requived o <o

spring are exposed to and slowly tncics:




Development of Baby

In non-identical twins there are two eggs fertilised by two different sperm. The egg will o
because the mother only has X chromosomes so this 1s all she can pass onto her childier:. '+
sexes the two eggs must have been fertilised by one sperm containing an X chromosorie (.

containing a Y chromosomes (to form XY = a boy).

Puberty and Menstrual Cycle

In male dogs the testes produce testosterone, so after neutering, the levels of testosterosne -
dogs the ovaries produce oestrogen, so after neutering, the levels of this hormone will wise o
dog will no longer produce any sperm and without ovaries the female dog will no longe: -
have children.

With some further research pupils may come across chemical castration, which 1s used wiv

surgery for some reason. In chemical castration the level of testosterone 1s reduced wition o

Adaptation and Habitats
Our whole bodies could have evolved 1in a di

N

erent way — there 1s no ‘right answer’ here o

'-lq

erent temperature ranges. Obviousiy, o A

maybe we would have been able to survive very di

structures as well, but if the enzymes worked, evolution could have taken us a long a ver -

potential survival on different planets? - rF

Feeding R elationships

Humans have a variety of teeth of different shapes and sizes and with different functions
our mouths are for grinding up vegetation that 1s dithicult to break up. The plant cells e o
erinding process in the mouth. This 1s also indicated by the fact that we can move our e
can only open and close their mouths. However, we do have some sharper teeth towards -
canines. These are present in most mammals and some non-mammals and indicate that v o
consumption. Although a knife and tork have reduced the need for these teeth and ous "o
dogs and cats).

o

Vanation
Pupils could come up with a variety of responses relating to meat and fruit/vegetable fari

AIC.

M This already happens to some degree with artificial selection but cross-pollination /o«

similar organisms. F i

M The definition of a species is animals/plants that are able to mate together to produc:
increasingly plausible for animals and plants considered to be difterent species to proc

may have to be rethought. cEmEmRan

M The food types available to us may increase dramatically as farmers are able to prodic. -

VI Food availability may be less dependent on seasons as farmers could combine the fure o FE

with the taste of another to produce it all year round. .
M Pupils may suggest animals or plants that could be produced.

Classification of Animals
Pupils could design their own system from scratch based on any number of features, for oo

habitat, etc. They could also decide on a mechanism using DNA for example, all aninials 0
considered to be a single species.

They should be encouraged to think about how their system would deal with extinct crgoe

organisms still to be discovered.

Classification of Plants
The fungi are unable to photosynthesise so they get glucose from the algae. However, @

—

['he fungi also provice

lichen reproduce, therefore providing additional shelters for more algae.

and the fungi provide shelter from wind and temperature changes.

Food and Food Tests
The key conclusions are as follows:

First graph For all sauces a lot of the content by mass 1s due to water.
Significantly more fat and less water in the pesto green sauce.
The four cheese sauce has more carbohydrate than the other s

The four cheese and carbonara sauces are quite high 1 fat (aleho

L

Second graph Both the spaghetti types have high water content and agh cario
There 15 approximately three times as much fibre in the whioic v

spaghetti.

Both spaghettis are quite low in protein.

Wy

oo e
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Third graph M The pasta cooked in salted water has a lot more sodium and <lio

plain water.

The Human Body — The Digestive System
The bacterium releases a chemical called an enterotoxin that affects the small intestines.

the food that travels through it. The large intestines are responsible for absorbing water v

the body. Unfortunately, the amount of water 1s too much for the large intestines ro
which causes dehydration. Initially the symptoms are thirstiness, lack of tears and sweativie, -
blood around the body as there 1s less fluid. This can eventually lead to coma and deatiz [
and cheap to treat dehydration, ready access to saline solution could prevent the extrere oo
prevent the spread of cholera it 1s necessary to provide clean drinking water and there are o

challenge.

The Human Body — The Respiratory System

In the uterus a baby does not use its lungs so they do not tully develop until quite late e o

baby 1s bomn their lungs do not contain very much pulmonary surfactant, this means thein -

gaseous exchange. If gas exchange cannot take place the body does not ethciently take 12 oo

et

to release the energy from glucose for cellular processes. If a premature baby is going o s

them pulmonary surfactant to allow oxygen to enter the bloodstream around the lungs.

el

The Human Body — The Circulatory System

strong reactions. They should consider the long-term implications for someone with sew
the implications for the rest of a family, cost to the NHS, dithculties that the individual
this must be balanced against the ‘right to life’ argument that actually, there are many pe

and live happy lives. Is it really for someone else to decide another individual’s right to s

Respiration
There 1s a shift from aerobic to anaerobic respiration which 1s much less e

o

paid back to clear the lactic acid that has built up.

The Human Body — The Immune System

Pupils could come up with their own suggestions or they could research the possible reriv
Most are treated by treating their symptoms. Pupils might suggest and discuss the possibiiios
responses (using immunosuppressant drugs) but they should consider the risks of funthes v

they consider it to be sensible treatment?

Causes of Disease

Pupils would need to come to their own conclusions about this. They should consider ¢ o

This will be down to pupils’ own beliefs. There may be religious aspects to their answeors o0
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This 1s why muscles get tired — there 1s less and less energy released from the glucose. A

War One might have gone on for longer but, from a historical aspect, other tactors will iz

The Human Body — The Skeletal System

Nature has been carrying out her own experiments through evolution for millions of veus <o
technology would find answers hidden 1n there. There are many possible examples that
[l  The one that pupils are most likely to think of themselves involves drugs. Manv civo

and have been used or adapted for use as a treatment. For example, the active conpon
salicylic acid which 1s found in the bark of willow trees. Further research will tursy v o0

pupils look into an area ot science called biomimicry.

VI  Scientists created a smart fabric that changes its structure according to the temperan

which open in warmer temperatures to release their seeds.
Flippers of some marine mammals are being used in the design of wings for supeciss

RERY

together. At the moment, doctors will pin or even nail broken bones together — i
harm the patient it would be a much less invasive treatment.

Sampling Techniques

There are many possible conclusions for pupils to make from this data, these are some ¢

see more of them than you would of greenfinch, dunnocks, magpies and coal tits.

seen 1n each garden.
Coal tits are very low down on both scales.

KN HE [
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Scientists have created a synthetic version of a glue made by sandcastle worm as 2 pones
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The bird that was seen in the fewest gardens was the goldfinch, however, it vou do e

Although many people see magpies and consider them a very common bird, thev aro o
Blue tits and blackbirds are common birds both in the number of gardens thev are sco




Selective Breeding and Natural Selection
Many pupils will have their own pedigree dogs and may well have some of the i
to reach their own decision based on information provided. They may well finid v

with the need for a more pre dictable temp erament and may have these dogs the s i nt e

Cloning

This 1s another question that will encourage pupils to consider their own viewpoi: .
weighing up the potential medical benefits of stem cells with the use of ‘new hife’ =
have to come to their own decisions, further research may help.

Drugs and their Effects
1.  Patients can become addicted to some of the stronger painkillers and find thie,

2. Patients can develop tolerance to some painkillers — needing more and maore 1

In either case there are risks to the patient and doctors need to tread a fine line by

allow their patients comfort but without risking addiction of tolerance. F

Photosynthesis L F

The green colour 1s due to chlorophyll found in leaves and as this 1s broken dowsi -
through. As there are differing levels of the two pigments, there are various shades +

o

some trees the presence of anthocyanin, which 1s red, produces a difterent spectri::

Difterent leaves on a tree will begin to change colour over the course of a few diye

However, difterent trees in different positions will be aftected by the temperature <

neighbouring trees may be the same or different colours at the same time of vear.

Plant Organs — [L.eaves and Roots

The evolution of carnivorous plants 1s not a particularly well understood area of =i
could have evolved to live where there are few nutrients available in the soil {or s «
spring which shared o

consider that perhaps they evolved somewhere with a very high insect populatio

N

carnivorous plants were better able to survive and produce o

Fertilisers, Herbicides and Pesticides

Pupils could design their own campaign but they should consider the accessibility 0
the general public to remember information about carbon to nitrogen ratios so piiii::
information in a more simplified but still scientifically accurate manner. To extend &
posters or video/radio adverts to provide the general public with information o
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