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The Textbook Series of Bilingual Pedagogy and Practice for Capacity Education in China — a National Education
Science Project for the Tenth Five-Year Plan

Foreword

The 21st century will be a special one for China. The past century witnessed a series of great changes in the
country of a 5000-year civilization. China has changed from a closed, backward, despised monarchical nation
into an open, dynamic and respectable socialist state with strong comprehensive strength. However, the 20th
century left behind only a newly-decorated stage for the Chinese people, and their historical task is to stage a
really splendid life drama in the 21st century.

China in the 21st century cannot develop without being closely linked with the international environment. In
today’s world there is a trend of integration of science, economy, and culture, which are promoting each other,
learning from each other, and blending each other. China’s entry into WTO, her hosting the 2008 Olympic
Games and the 2010 World Expo, and her increasing use of the Internet all require that the whole nation, espe-
cially the adolescents, should enhance their foreign language ability. It will be of great significance to carry out
bilingual teaching research and practice in some regions with advanced education system. Bilingual Pedagogy and
Practice for Capacity Education in China —a National Education Science Project for the Tenth Five-Year Plan — i
a comprehensive research project including the development of the textbook series.

Generally speaking, in the Chinese language context, bilingual teaching refers to the practice that all non-lin-
guistic subjects are instructed totally or partly in a foreign language. This sort of teaching demands new text-
books and new approaches to learning. Thus, all teachers face great challenges in terms of their language ability,
subject expertise, teaching skills and methodology. The aim of bilingual teaching is not merely language acquisi-
tion, for language is a tool of thinking, and the command of a new language means the command of a new way
of thinking. And the change of thought pattern will lead to a better communication and a better understanding
between different races, different nations and also different cultures. Strictly speaking, bilingual teaching should
go for the multiple objectives of languages, disciplines and thought patterns.

The natural science textbooks by the British JOHN MURRY Press are quite novel, both in the content and
in the style, and has a wide coverage with proper levels according to the educational reforming in China. The
series of textbooks are also supervised by GCSE (General Certificate of Secondary Education of Britain). These
are all characteristics beneficial to students’ learning. Our compilers of the series have made careful adaptation
and necessary explanation in line with the status quo of education in China. The layout of the series, with neces-
sary notes of special terms at the end of each section, can not only meet the needs of different students, but also
make easy reading. The series is a worthwhile model among bilingual textbooks. We hope the users of the text-
books will kindly give us their valuable comments and suggestions so as to contribute to the development of
bilingual teaching.

Professor Qian Yuanwei

Head of Bilingual Pedagogy and Practice for Capacity Education in China
(A National Education Science Project for the Tenth Five-Year Plan)
Fundamental Educational Office

Shanghai Teachers’ University

April 5, 2003
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To the student

This is a textbook to help you in studying biology for
the GCSE or IGCSE. You will be following the
GCSE specification of only one examination group
but this book contains the material needed by all the
groups. For this reason, amongst others, it is not
expected that you will need to study or learn every-
thing in this book.

Furthermore, the emphasis in GCSE is on the ability
to understand and use biological information rather
than on committing it all to memory. However, you
will still need to use a book of this sort to find the facts
and explanations before you can demonstrate your
understanding or apply the biological principles.

The questions included in the chapter are intended
to test your understanding of the text you have just
read. If you cannot answer the question straightaway,
read that section of text again with the question in
mind.

There is a checklist at the end of each chapter, sum-
marising the important points covered.

The questions at the end of each section are selected
from the specimen papers published by the GCSE
examining groups as sample material for their examina-
tions in 2003 and from the November 2000 papers of
the IGCSE.

In many cases they are designed to test your ability
to apply your biological knowledge. The questions
may provide certain facts and ask you to make inter-
pretations or suggest explanations. In such cases the
factual information may not be covered in this text-
book.

Looking up information

To find the information you need, use the index, the
contents pages and the summary at the beginning of
each chapter. If the word you want does not appear in
the index, try a related word. For example, informa-

tion about ‘sight’ might be listed under ‘vision’, ‘eyes’
or ‘senses’.

Practical work

Given standard laboratory equipment, it should be
possible for you to attempt any of the practical work
described in the book, though you will probably not
have time to do it all.

For this reason, it has been necessary to give the
expected results of the experiments so that you can
appreciate the design and purpose of the experiment,
and consider alternative interpretations of the results,
even if you have not been able to do the experiment
yourself.

Third Edition

‘Now it remains I acquaint you with what 1 have performed
in this edition, which is either by mending what was amiss,
or by adding such as formerly were wanting; some places I
have helped by putting out ... the kinds in divers places
where they were not very necessary, by this means to get more

room for things more necessary’.
John Gerard, 1633, in the preface to the second
edition of his Herbal.

This edition has been adapted to meet the speci-
fications of the GCSE Biology and Double Award
Science for the 2003 examinations.

A new chapter on Applied genetics includes genetic
engineering, cloning, GM crops, DNA fingerprinting,
the human genome project and stem cells. A chapter
on Conservation has also been included.

The requirements of ‘Ideas and evidence’ have been
met in two ways. Throughout the book there are ref-
erences to controlled experiments, homeostasis, negat-
ive feedback, interpretation of experimental results,
cause and correlation, and hypothesis testing. In addi-
tion, there are two new chapters; one dealing with the
historical development of ideas and the other address-
ing some of the scientific principles underlying the
gathering of evidence in Biology.
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1 Classification

Kingdoms
Monera, Protoctista, Fungi, Plants, Animals and their
subdivisions.

es
Binomial nomenclature.

You do not need to be a biologist to realize that there
are millions of different organisms living on the Earth,
but it takes a biologist to sort them into a meamngful
order, 1.e. to classify them.

There are many possible ways of classifying orgamisms.
You could group all aquatic organisms together or put all
black and white creatures' into the same group.
However, these do not make very meaningful groups; a
seaweed and a porpoise’ are both aquatic organisms, a
magpie® and a zebra are both black and white but neither
of these pairs has much in common apart from being
living organisms and the latter two being animals. These
would be artificial systems of classification.

A biologist looks for a natural system of classifica-
tion using important features which are shared by as
large a group as possible. In some cases it is easy. Birds
all have wings, beaks® and feathers; there is rarely any
doubt about whether a creature is a bird or not. In
other cases it is not so easy. As a result, biologists
change their ideas from time to time about how living
things should be grouped. New groupings are sug-
gested and old ones abandoned.

B Kingdoms®

The largest group of organisms recognized by biolo-
gists is the kingdom. But how many kingdoms should
there be? Most biologists used to favour the adoption
of two kingdoms, namely Plants and Animals. This,
however, caused problems in trying to classify fungi,
bacteria and single-celled organisms which do not fit
obviously into either kingdom. A scheme now
favoured by many biologists is the Whittaker 5-
kingdom scheme comprising the Monera, Protoc-
tista, Fungi, Plants and Animals.®

Viruses are not living organisms (p.21) and are
therefore not included in this scheme.

Kingdom Monera

These are the bacteria (p. 19) and the blue-green algae.
They consist of single cells but differ from other
single-celled organisms because their chromosomes are
not organized into a nucleus.

Animal kingdom
Plant kingdom
Keys for identification

Kingdom Protoctista
These are single-celled (unicellular) organisms which
have their chromosomes enclosed in a nuclear mem-
brane to form a nucleus.

Some of them, e.g. Euglena’ (Figure 1.1), possess
chloroplasts and make their food by photosynthesis.
These protoctista are often referred to as unicellular
‘plants’ or protophyta®. Organisms such as Amoeba’
and Paramecium (Figure 1.1) take in and digest solid
food and thus resemble animals in their feeding. They
may be called unicellular ‘animals’ or protozoa'’,

Amoeba (Figure 1.1) is a protozoan which moves by
a flowing movement of its cytoplasm. It feeds by
picking up bacteria and other microscopic organisms as
it goes. Vorticella has a contractile stalk and feeds by
creating a current of water with its cilia (Biology 1
p.7). The current brings particles of food to the cell.
Euglena and Chlamydomonas have chloroplasts in their
cells and feed, like plants, by photosynthesis.

1
Chlamydomonas (x 750)

flagellum

cilia

12
Vorticella {x 1000) chloroplast

Paramecium (% 150) Euglena (x 250)

Figure 1.1 Protoctista. Chlamydomonas and Euglena have
chloroplasts and can photosynthesize. The others are
protozoa and ingest solid food

Kingdom Fungi

Most fungi are made up of thread-like hyphae' (p. 22),
rather than cells, and there are many nuclei distributed
throughout the cytoplasm in their hyphae.



The fungi include fairly familiar organisms such as
mushrooms', toadstools'®, puffballs’®, and the bracket
fungi'” that grow on tree-trunks. There are also the
less obvious, but very important, mould fungi which
grow on stale bread, cheese, fruit or other food. Many
of the mould fungi live in the soil or in dead wood
(Figure 1.2). The yeasts are single-celled fungi similar
to the moulds in some respects.

Some fungal species are parasites and live in other
organisms, particularly plants, where they cause dis-
eases which can affect crop plants (Figure 1.3).

Figure 1.3 Mildew'® on wheat. Most of the hyphae are
inside the leaves, digesting the cells, but some grow out
and produce the powdery spores seen here

Kingdom Plants

These are made up of many cells — they are multicellu-
lar. Plant cells have an outside wall made of cellulose.
Many of the cells in plant leaves and stems contain
chloroplasts with photosynthetic pigments, e.g. chloro-
phyll. Plants make their food by photosynthesis.

Kingdom Animals

Animals are multicellular organisms whose cells have
no cell walls or chloroplasts. Most animals ingest solid
food and digest it internally.

It is still not easy to fit all organisms into this
scheme. For example, many protoctista with chloro-
phyll (the protophyta) show important resemblances to
some members of the algae, but the algae are classified
into the plant kingdom. The viruses are not included
in the scheme because, in many respects, viruses are
not independent living organisms.

This kind of problem will always occur when we try
to devise rigid classificatory schemes with distinct
boundaries between groups. The process of evolution

would hardly be expected to result in a tidy scheme of

classification for biologists to use.

An outline classification of plants and animals is
given below and illustrated in Figures 1.4-1.7
(pp. 4). Bacteria and fungi are described more fully on
pp. 19.

Question
1 Which kingdoms contain organisms with

a many cells, b nuclei in their cells,
¢ cell walls, d hyphae, e chloroplasts?

Words and phrases Fia] FIfiif

1 all black and white creatures
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7 euglena / ju'gli:na
8 protophyta / ‘pravtafanta /
9 amoeba /
10 protozoa / pravtav'zava /

11 ddamydomonas / klemida’'maunas |
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8
Coralﬁ Liver fluke (< 1.4)

Anemone' (X 0.5) (X 0.3)

) 13
MOLLUSCS

14
Mussel
15

Water snail (X 1)

ANNELIDS

Earthworm
(% 0.5)

Ltaech1 ‘(X 1)

17
ARTHROPODS

18 24
CRUSTACEA INSECTS ARACHND!
19 22
Cyclops Ladybird
(% 14) (X 2)

25
20 Mite (x 8)
Woodlouse (% 1.5) Butterfly (< 0.5)

26
Spider (% 1.5)

Dragonfly (X 0.3)

Figure 1.4 The animal kingdom; examples of five invertebrate groups (phyla)

Ta peworm‘}( *x 0.5)

Land snail (< 0.8)

16
Octopus (% 0.15)

27
MYRIAPODS

Millipede (< 0.8)

29
Centipede
(% 0.8)



Plaice
(% 0.14)

p -
Dogfish (X 0.13)

REPTILES

40
Seal
(< 0.03)

Squirrel
(X 0.15)

Figure 1.5 The animal kingdom; the vertebrate classes
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Figure 1.6 The plant kingdom; plants that do not bear seeds
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Figure 1.7 The plant kingdom; seed-bearing plants
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