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Open Educational Resources (OER) for Open Schooling

The Commonwealth of Learning (COL) Open Schools Initiative launched an Open Educational
Resources (OER) Project to provide materials under the Creative Commons license agreement to
support independent study in 17 specially selected secondary school subjects. Funded by the William
and Flora Hewlett Foundation its aim is to broaden access to secondary education through the
development of high quality Open Distance Learning (ODL) or self-study materials.

These specially selected OER subjects include:

Commerce 11
Coordinated Science 10 (Biology, Chemistry and Physics)
English 12
English Second Language 10
Entrepreneurship 10
Food & Nutrition
Geography 10
Geography 12
Human Social Biology 12

. Life Science 10

. Life Skills

. Mathematics 11

. Mathematics 12

. Physical Science 10

. Physical Science 12

. Principles of Business

. Spanish
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Open Educational Resources are free to use and increase accessibility to education. These materials
are accessible for use in six countries: Botswana, India, Lesotho, Namibia, Seychelles and Trinidad &
Tobago. Other interested parties are invited to use the materials, but some contextual adaptation
might be needed to maximise their benefits in different countries.

The OER for Open Schooling Teachers’ Guide has been developed to guide teachers/instructors on
how to use the Open Educational Resources (OER) in five of these courses.

1. English

2. Entrepreneurship
3. Geography

4. Life Science

5. Physical Science

The aim of this teachers’ guide is to help all teachers/instructors make best use of the OER materials.
This guide is generic, but focuses on Namibian examples.

Print-based versions are available on CD-ROM and can be downloaded from
www.col.org/CourseMaterials. The CD-ROM contains the module and folders with additional
resources, multimedia resources and/or teacher resources. Note that not all subjects have
multimedia resources.
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About this course manual

Coordinated Science Biology, Chemistry and Physics for S4 & S5 levels
(Grade 10) has been produced by COL Open School Initiative. All course
manuals produced by COL Open School Initiative are structured in the
same way, as outlined below.

How this course manual is
structured

The course overview

The course overview gives you a general introduction to the course.
Information contained in the course overview will help you determine:

= |f the course is suitable for you.

= What you will already need to know.

= What you can expect from the course.

= How much time you will need to invest to complete the course.
The overview also provides guidance on:

= Study skills.

= Where to get help.

= Course assignments and assessments.

= Activity icons.

= Units.

We strongly recommend that you read the overview carefully before
starting your study.

The course content
The course is broken down into units. Each unit comprises:

= An introduction to the unit content.
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Unit outcomes.

New terminology.

Core content of the unit with a variety of learning activities.
A unit summary.

Assignments and/or assessments, as applicable.

For those interested in learning more on this subject, we provide you with
a list of additional resources at the end of this course manual. These may
be books, articles or web sites.

After completing the Coordinated Science course we would appreciate it
if you would take a few moments to give us your feedback on any aspect
of this course. Your feedback might include comments on:

Course content and structure.

Course reading materials and resources.
Course assignments.

Course assessments.

Course duration.

Course support (assigned tutors, technical help, etc.)

Your constructive feedback will help us to improve and enhance this
course.




Your
logo
here

Coordinated Science

Course overview

Welcome to Coordinated Science
Biology, Chemistry and Physics
for S4 & S5 levels (Grade 10)

The coordinated science is a course which coordinates the contents of
biology, chemistry, and physics so that ‘ideas developed in one science
are taken up in another,” to avoid ‘the duplication of teaching’
(University of Cambridge, 2010, p.6). As such you will study biology,
chemistry and physics in an alternating manner as per the Course
Overview below.

Coordinated Science Biology,
Chemistry and Physics for S4 &
S5 levels (Grade 10)—is this
course for you?

This course is equivalent to the IGCSE coordinated science and is
intended for people who wish to:

o study biology, chemistry and physics at Secondary 4 and 5 levels
(age 15+/Grade 10), equivalent to IGCSE;

e re-sit their IGCSE examination;
o complete their IGCSE science course

e upgrade their science academic knowledge to advance their
career

This course can also be used as a supplementary document for Secondary
4 and 5 science teachers and students in the conventional school setting.
To be more specific, this course is designed for three categories of
students:

o full-time students outside the conventional school setting;

o full-time students within the conventional school setting; and
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e part-time students outside the conventional school setting.

To follow the course, you need to:
o have completed Science in the National Curriculum (Seychelles)
course at Secondary 3 level (which is equivalent to Grade 9
science;

o have some mathematical skills, like solving equations and
plotting and interpreting graphical information;

e have good and safe laboratory skills;
e be an independent learner and be ready to seek help from others;
o able to work in collaboration with other learners as necessary;

e be able to work on your own (without immediate supervision)
and organize your own study time;

e have good note-taking and self-assessment skills;

e have basic ICT skills, such as word processing, excel, use of
internet and emails;

e know your personal limitations and factors that can inhibit/slow
the progress of your studies;

e have access to study centres, science laboratory, library,
computer and internet when and as necessary.

Course outcomes

Outcomes

Upon completion of coordinated science, biology, chemistry and physics
course you will be able to:

= state scientific phenomena, facts, laws, definitions, concepts and
theories;

= use scientific vocabulary, terminology and conventions (including
symbols, quantities and units);

= manipulate scientific instruments and apparatus, including techniques
of operation and aspects of safety;

= dentify scientific quantities and their determination;

= outline scientific and technological applications with their social,
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economic and environmental implications;
translate information from one form to another;
manipulate numerical and other data;

use information, experimental observations and data to identify
patterns, report trends and draw inferences;

present reasoned explanations for phenomena, patterns and
relationships;

make predictions and hypotheses;

solve problems;

make observations, measurements, estimates
record observations, measurements, estimates
evaluate experimental observations and data;

plan scientific investigations;

criticise methods of investigations and suggest possible improvements
(including the selection of techniques, apparatus and materials);

report trends and draw inferences.
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Timeframe

1

How long?

This coordinated science course consists of 54 units, however, only the
first 12 units of the course will be accessible in 2012. The other units will
become available (be developed) at a later stage.

If you are accessing the first 12 units of this coordinated science course,
your timeframe is as follows:

If you are a full-time student outside the conventional school setting, you
are expected to complete the 12 units in 12 weeks. Your formal study
time is 8 hours per week. You are encouraged to devote at least 4 hours
extra each week for self-study (such as review and practice exercises).

If you are a full-time student within the conventional school setting, you

are expected to complete the course in 24 weeks. Your formal study time
is 4 hours per week. You are encouraged to devote at least 3 hours extra

each week for self-study (such as review and practice exercises).

If you are a part-time student, you are expected to complete the course in
24 weeks. Your formal study time is 4 hours per week. You are
encouraged to devote at least 2 hours extra each week for self-study (such
as review and practice exercises).

Your total amount of study time for the first 12 units of the coordinated
science course is 96 hours. Refer to Table 1 for a summary of the time
frame.

Table 1: A summary of the timeframe for the first 2 units of the coordinate
science course.

Student Duration Recommended | Recommended

category formal study Self-study
Weeks | Hours time per week | time per week

Full-time

student outs_lde 12 9% 8 4

the conventional

school setting

Full-time

student Wlthln 24 9% 4 2

the conventional

school setting

Part-time

student 24 % 4 2
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If you are accessing all the 54 units of this coordinating science course,
your total amount of formal study time is as follows:

If you are a full-time student outside the conventional school setting, you
are expected to complete the course in 52 weeks (one year). Your formal
study time is 8 hours per week. You are encouraged to devote at least 4
hours extra each week for self-study (such as review and practice
eXercises).

If you are a full-time student within the conventional school setting, you
are expected to complete the course in 104 weeks (two years). Your
formal study time is 4 hours per week. You are encouraged to devote at
least 2 hours extra each week for self-study (such as review and practice
eXercises).

If you are a part-time student, you are expected to complete the course in
104 weeks (two years). Your formal study time is 4 hours per week. You
are encouraged to devote at least 2 hours extra each week for self-study
(such as review and practice exercises).

Your total amount of study time for the 54 units of the coordinated
science course is 416 hours. Refer to Table 2 for a summary of the time
frame.

Table 2: Summary of the timeframe for the 54 units of the coordinate
science course

Student category Duration Recommended | Recommended
formal study Self-study time
time per week | per week

Weeks | Hours

Full-time student outside

the conventional school 52 416 8 4
setting

FuII-tlmfe student W|th|n_the 104 416 4 2
conventional school setting

Part-time student 104 416 4 2
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Study skills

As an adult learner your approach to learning will be different to that
from your school days as you will be choosing what you want to study,
you will have professional and/or personal motivation for doing so and
you will most likely be fitting your study activities around other
professional or domestic responsibilities.

Essentially you will be taking control of your learning environment. As a
consequence, you will need to consider performance issues related to
time management, goal setting, stress management, etc. Perhaps you will
also need to reacquaint yourself in areas such as essay planning, coping
with exams and using the web as a learning resource.

Your most significant considerations will be time and space i.e. the time
you dedicate to your learning and the environment in which you engage
in that learning.

The materials in this course have been designed to get you actively
involved in the construction of your learning. The content in the various
topics will be organized in a meaningful sequence, starting from known
to unknown in the form of a dialogue between you and your teacher. The
material will provide opportunities for you to use the knowledge and
practice the skills learnt in order to further enhance your learning.

Your personal experience and knowledge is a vital contribution to your
learning. Hence the material will draw considerably on Grade 9 Science,
your past experience, and real life examples. A variety of learning
activities and resources will be used to support and enrich your learning
experience.

Through the various activities you will have the opportunity to
demonstrate and apply your understanding of the content learnt. There
will be numerous occasions for you to experiment, simulate, carry out
case studies, design models and solve problems.

The concepts that you learn will be revisited and built on as needed,
throughout the unit. While you study the materials you will also be asked
to refer to related content, concepts and ideas in Physics, Chemistry and
Biology throughout the course. This will help you to understand the
linkage between related content, concepts and ideas.

You will be provided with feedback for each activity and assessment.
This will help you evaluate your understanding of the content and revisit
the topics as necessary or proceed to the next step. During the course you
will sit two examinations to test your progress in the course.

We recommend that you take time now—nbefore starting your self-
study—to familiarize yourself with these issues. There are a number of
excellent resources on the web. A few suggested links are:
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= http://www.how-to-study.com/

The “How to study” web site is dedicated to study skills resources.
You will find links to study preparation (a list of nine essentials for a
good study place), taking notes, strategies for reading text books,
using reference sources, test anxiety.

= http://www.ucc.vt.edu/stdysk/stdyhlp.html

This is the web site of the Virginia Tech, Division of Student Affairs.
You will find links to time scheduling (including a “where does time
go?” link), a study skill checklist, basic concentration techniques,
control of the study environment, note taking, how to read essays for
analysis, memory skills (“remembering™).

= http://www.howtostudy.org/resources.php

Another “How to study” web site with useful links to time
management, efficient reading, questioning/listening/observing skills,
getting the most out of doing (“hands-on” learning), memory building,
tips for staying motivated, developing a learning plan.

The above links are our suggestions to start you on your way. At the time
of writing, these web links were active. If you want to look for more go to
www.google.com and type “self-study basics”, “self-study tips”, “self-
study skills” or similar.
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Need help?

*‘ﬂ) ?

Help

10

Support for Students within the Conventional Schools

For students within the conventional schools, the course materials will be
available at their respective secondary school. Teachers and learners will
be free to use those self-contained course materials to support the
teaching and learning process. The materials will also be used by students
in classes with no regular science teacher. A Student Guide and a
Teacher Classroom Guide will guide the learners and the teachers on how
to use the course OERs for maximum benefit.

Support for Distance Education Learners

In addition to the Student Guide, tutorial support will be provided to
students studying outside the conventional school setting. Tutorials will
be provided through periodical face-to-face contact between learners and
identified tutors at the Study Centres. The different Study/Regional
Centres will be at regional Secondary Schools. Tutorials can be either
group or individual. The Open School Teacher Guide will guide the tutors
on how to make the optimal use of the OERs.

Group tutorials will be mainly for:

e carrying out certain experiments to give students first-hand
experiences;

e discussions;
e gaining better comprehension of the printed materials; and

e getting help in working on assignments.

Individual tutorial will be mainly for:
e providing feedback on assignments and assessments

e giving specific and additional study skills support

You are strongly advised to attend tutorial sessions organized at your
respective centre, as they could prove very useful in helping you to:
comprehend some of the more complex concepts/ideas or difficult issues
in the materials, share views with the tutor and fellow learners, clarify
doubts, get help in working on assignments and be reminded of deadlines
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and other important dates. It is very important for you to come to tutorials
thoroughly prepared.

Should you be encountering any problems affecting their studies,
including technical issues (e.g. computer problems), do not hesitate to
contact your course coordinator.

Assignments

Assignments

You are expected to complete three assignments: each assignment will
have a component of biology, chemistry, and physics. Each assignment is
worth 10% (a total of 30%) of the total marks for the course. The
assignments will be posted to you by the Course Coordinator three weeks
prior to the due date.

You can submit your assignments electronically to the Course
coordinator at (email address will be communicated later) or by post on
the address provided by your Course coordinator.

As a full-time student outside the conventional system you are expected
to submit the first assignment at the end of week 19 by which time you
should have completed units 1 to 18. You should submit the second
assignment at the end of week 39 by which time you should have
completed units 19 to 38. Your third assignment is due at the end of
week 55 by which time you should have completed units 39 to 54.

As a full-time student within the conventional system or as a part-time
student, you are expected to submit the first assignment at the end of
week 38 by which time you should have completed units 1 to 18. You
should submit the second assignment at the end of week 78 by which
time you should have completed units 19 to 38. Your third assignment is
due at the end of week 104 by which time you should have completed
units 39 to 54.

Please ensure that you submit your assignments on the dates specified.
Should you need an extension, you should contact the Course
Coordinator at least three (3) working days before the due date.

Please refer to Table 1 for a breakdown of the assignments.

11
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Table 1: A breakdown of the assignments

Full time students Full time students within
outside conventional conventional system and
Assignment system part-time students

Due date | Units to be Due date Units to be

assessed assessed

1 Week 19 1-18 Week 38 1-18

2 Week 39 19-38 Week 78 19-38

3 Week 51 39-54 Week 104 39-54

Assessments

©)

Assessments

12

This course contains both formative and summative assessments

1. Formative assessments

Formative assessment throughout the course will be used to help you
monitor and evaluate your progress as you work through the course
material. Formative assessment will be in the form of a series of activities
and self-assessment tasks throughout each unit. Each unit will contain
one or more self-assessment. The self-assessment tasks may be at the end
of the topics and /or at the end of the unit. The answers for the self-
assessments tasks will be given at the end of the unit while those for the
activities may be given immediately after the activity or at the end of the
topic/unit depending on the type of activity.

2. Summative assessments

Summative assessment will be given to assess your mastery and ability to
integrate and apply the course content. Summative assessments will take
the form of assignment and examinations. All summative assessment
tasks are teacher-marked.

There will be two examinations. Each examination will contain three
papers: paper 1 will contain 40 multiple choice questions; paper 2 will
contain 12 structured questions (4 from each biology, chemistry, and
physics); paper 3 is an alternative to the practical paper and will contain 6
questions (2 from each biology, chemistry and physics). Each assessment
will be worth 35 % of the course. Paper 1 is worth 10 %, paper 2 is worth
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15 % and paper 3 is worth 10 %.

You will sit for paper 1 and paper 2 on the same day and for paper 3 one
week after papers 1 and 2. You will sit for the first examination half way
through the course and the second examination within the next three
weeks after completion of the course.

Papers 1 will be 45 minutes long, Paper 2 will be 2 hours long and Paper
3 will be 1 hour long. You are expected to complete each paper in the
allocated time. You will sit for all examinations under supervision at
designated centres. Refer to Table 2 for a summary of the examination
papers, duration and due dates.

The teacher is expected to complete the marking of the examination
papers within two weeks after the examination.

Table 2: Summary of examination papers, duration and due dates.

Full time students outside Full time students within
conventional system conventional system and
part-time students
Paper Duration Due date Due date
Examination | Examination | Examination | Examination
1 2 1 2
Papfer L Mu!tlple .45 week 29 week 54 week 58 week 107
choice question minutes
Paper 2:
Structured 2 hours week 29 week 54 week 58 week 107
question paper
Paper 3:
Alternative to 1 hour week 30 week 55 week 59 week 108
practical

13
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Examination 1 will cover unit 1 to unit 28 and Examination 2 will cover
unit 29 to unit 54. Please refer to Table 3 for clarification.

Table 3: Units to be covered for Examinations 1 and 2.

Examination Units to be assessed
1 1-28
2 29-54

14
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Margin icons

Coordinated Science

While working through this course manual you will notice the frequent
use of margin icons. These icons serve to “signpost” a particular piece of
text, a new task or change in activity. They have been included to help
you to find your way around this course manual.

A complete icon set is shown below. We suggest that you familiarize
yourself with the icons and their meaning before starting your study.

X

©

I

Activity Assessment Assignment Case study

@& i A

Discussion Group activity Help Note

it!/important!

L

Outcomes Reading Reflection Study skills

a3y, 13

Summary Terminology Time Tip

Computer-Based

Learning Audio Video

15
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Course Syllabus

Units of the Coordinated Science

Course

16

The coordinated science course consists of 54 units. The first 12 units of
the coordinated science course — Grade 10 are as listed below.

UNIT 1: BIOLOGICAL CLASSIFICATION
UNIT 2: THE ELEMENTS OF CHEMISTRY
UNIT 3: THE STRENGTHS OF SOLIDS
UNIT 4: ATOMS, BONDING AND THE PERIODIC TABLE
UNIT 5: PARTICLES IN MOTION

UNIT 6: CELLULAR ORGANISATION
UNIT 7: CLASSIFYING ELEMENTS

UNIT 8: MOTION

UNIT 9: FORCE AND MOTION

UNIT 10: DIET AND HEALTH

UNIT 11: SUPPORT AND MOVEMENT

UNIT 12: GRAVITY

NOTE: The other units that will make up the coordinated science course are
listed below.

UNIT 13: DIGESTION

UNIT 14: PETROCHEMICALS
UNIT 15: DYES AND DRUGS
UNIT 16: PHOTOSYNTHESIS

UNIT 17: FUELS
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UNIT 18: CHEMICALS FROM PLANTS

UNIT 19: ENERGY TRANSFER

UNIT 20: GASEOUS EXCHANGE IN ANIMALS
UNIT 21: MATERIALS AND STRUCTURES
UNIT 22: TRANSFERRING ENERGY BY HEATING
UNIT 23: TRANSPORT SYSTEMS

UNIT 24: OXIDATION AND REDUCTION

UNIT 25: USING ELECTRICITY

UNIT 26: RESPIRATION

UNIT 27: ENERGY AND ELECTRICITY

UNIT 28: IONS AND ELECTROLYSIS

UNIT 29: LIGHT AND SOUND

UNIT 30: SOLVENTS AND SOLUTIONS

UNIT 31: WAVES

UNIT 32: MAKING USE OF WAVES

UNIT 33: ACIDS AND ALKALIS

UNIT 34: COLLOIDS

UNIT 35: RESPONDING TO THE ENVIRONMENT
UNIT 36: SOIL, ROCKS AND RATES

UNIT 37: KINETIC ENERGY AND MOMENTUM
UNIT 38: HOMEOSTASIS

UNIT 39: FERTILISERS

UNIT 40: MAGNETISM AND ELECTRICITY
UNIT 41: REPRODUCTION

UNIT 42: HUMAN REPRODUCTION

UNIT 43: COMMUNICATIONS

17
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UNIT 44:

UNIT 45:

UNIT 46:

UNIT 47:

UNIT 48:

UNIT 49:

UNIT 50:

UNIT 51:

UNIT 52:

UNIT 53:

UNIT 54:

INHERITANCE

ELECTRONS

RADIOACTIVITY

ORGANISMS IN THEIR ENVIRONMENT

ENERGY RESOURCES

ENERGY DISTRIBUTION

BATTERIES

CYCLES AND THEIR EFFECTS

EVOLUTION

METALS AND ALLOYS

ELECTRONICS
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8 Unitl Biological classification

Unit 1

Biological classification

Introduction

Welcome to your first unit in the Coordinated Science course! The unit is
entitled Biological classification. Classifying is a fundamental skill in
biology. Through the activities in this unit, you will understand the
principle and importance of classification in biology and learn to
appreciate the wide variety of organisms around you.

Classification requires good observation. Hence, the activities that you
will do in this unit will require that you exercise your observational skills
to the greatest extent. This will enable you to identify common
characteristics in sets of organisms that allow for them to be grouped
together. You will also get the opportunity to develop and use
dichotomous keys to identify plant and animal species with particular
focus on locally occurring ones.

Since the units in the Coordinated Science course have been developed in
such a way to allow you to continuously see the relationships between
Biology, Chemistry and Physics, we shall be referring you to other units
in the course where the concept of classification is also dealt with. Hence,
in the biology units Evolution (Unit 52) and Organisms and their
Environment (Unit 47) you will be able to use your knowledge of
biological classification to further develop ideas of differences and
similarities between organisms.

Your knowledge of classification will equally be useful when you work
on the chemistry unit Classifying the Elements (Unit 7) and the unit
Atoms, Bonding and the Periodic Table (Unit 4).

In this unit you will learn about:
= why it is important to classify organisms in groups;
= the principles of biological classification;
= how to construct and use dichotomous keys;
= the binomial nomenclature and its use in naming living organisms;
= the hierarchical structure of the classification system;

= similarities and differences between various groups of vertebrates
and invertebrates and the diagnostic characteristics that are used to
sort them into groups;
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Outcomes

Terminology

The outcomes for the unit are listed below. The outcomes written in
bold are the extended outcomes and they are intended for students who
are aiming for Grade B or higher in the examinations.

You are also required to keep a portfolio for some of the work that you
will do in this unit. All you need is a file or a pocket to put your work
in. On the cover page of the portfolio write your name and the title of
the unit and the start and completion dates.

You will be required to submit the portfolio to your teacher/tutor on
completion of the unit as part of the assessment.

Upon completion of this unit you will be able to:

= explain why organisms are classified into groups;

= yse a simple dichotomous identification key;

= use the binomial system of naming organisms.

= name at least two different organisms using their binomial names;

= state that organisms belong to different species, which are discrete
breeding groups;

= list the main features of the five main classes of vertebrates (fish,
amphibians, reptiles, birds, mammals);

= construct a simple dichotomous key to enable identification of
organisms;

= describe the main features of three classes of arthropods (insects,
crustaceans and arachnids);

Arthropods:: The group of invertebrates that have an
exoskeleton, segmented bodies and jointed limbs.

Binomial A two-part naming system of individual organisms
nomenclature: comprising of a genus name and a species name.
Chordates: Animals with a dorsal nerve cord and a skeletal

notochord, present at some point in their
development.
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Classification:

Dichotomous key:

The categorisation of organisms and other items
into defined groups on the basis of defined
characteristics.

Branching keys with pairs of contrasting
descriptions.

Kingdom: The first and largest category in the biological
hierarchical classification system.
Species: The smallest category in the biological hierarchical
classification system.
Students, Table 1.0 below shows the number of formal study hours
needed for you to complete this unit and the number of hours that you
need to devote for self-study.
How long?
Number of Number of
Category of students formal study hours for self-
hours needed study
Full-time student outside the | 12 hours 30 6 hours 15
conventional school setting minutes minutes
Full-time student within the
conventional school setting
12 hours 30 6 hours 15
OR minutes minutes
Part-time student

Table 1.0: The proposed study time for full time and part-time students
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Topic 1.1: Why classify organisms?

D

How long?

You will need 1 hour and 10 minutes at the most to complete this topic.
It is advisable that you spend another 35 minutes of your own time to
further practice the classification processes learnt.

There are so many different types of living organisms (living things)
around us and new organisms are still being discovered every day. What
if tomorrow you discovered a creature that you have not seen before in
your home garden? Would you be able to figure out what known animal
this creature might be related to? What would you look for about this
creature for comparison with the known animal?

It would be natural for you to start studying the creature by looking for
common characteristics and finding relationships with known animals.
This is exactly what scientists who study living organisms do. They look
for the differences and similarities between the living organisms and
organize them into categories based on their relationships.

1.1.1 Using similarities and differences to classify organisms

If you observe living organisms closely, you will see a number of
similarities and differences between them. These similarities and
differences allow us to classify the living organisms around us.
Classifying provides us with an ordered way of describing the organisms,
and helps us to make sense of the information around us.

Let us see how this works in Activity 1.1.1 below. You are expected to
complete the activity in 30 minutes.

11
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Activity 1.1.1
You need 30 minutes to do the activities below.

In this investigation you will learn how similarities and differences help
Activity us to classify living organisms.

Problem

How do similarities and differences allow us to classify living
organisms?

Procedure
a. Go outside. Take a look around you and pay attention to the

sounds of animals and the plants around you. Make a list of five
of the different living organisms that you observe.

b. Study the list carefully and look for one main difference between
the organisms. Use the difference that you have noted to divide
the living organisms into two groups (Group A and Group B) on
Table 1.1.1 below.

You should also make use of the difference that you have observed
to write suitable headings for Group A and Group B.

Group A: Group B:

Table 1.1.1: Difference between five living organisms
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Analysis

Look at the organisms in either Group A or Group B in Table 1.1.1
above.

i). In what way/s are the organisms similar?

ii). In what way/s are the organisms different?

iii). What information do you need in order to classify the organisms
further?

Conclusion

How useful are similarities and differences in the classification of
organisms?

13
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Going further: Using similarities and differences to identify a living
organism

Study the five types of bananas below.

Five types of bananas

7 it
Wine banana Lady's finger Plantain Redbanana ‘Blue banma

Figure 1.1.1

Source of pictures: www.ocati.com/images/bananitosfruitR.jpg

i.  Choose one type of banana. Write it down below.

ii.  Starting from the large group of five types of bananas,
find one main difference between the types of bananas.
Use this difference to put the five types of bananas into
two groups in the space below.
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iii.  Continue the exercise above, but use only the group
containing your chosen type of banana each time. Do this
exercise until you are left with only your chosen type of
banana.

iv.  Use the information in the groups above to describe the
specific characteristics of your chosen type of banana.

15
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Feedback

Feedback to Activity 1.1.1

I am sure that through Activity 1.1.1 above, you have realized that there
are lots of similarities and differences between the living organisms
around us. Noting these similarities and differences allow us to find
specific characteristics of each living organism which in return allows us
to pinpoint to and isolate specific organisms.

Here is one suggestion how you could have organized the different types
of bananas to describe a chosen type of banana. | have chosen the lady’s
finger banana.

Looking at the five different types of bananas below:

Five types of bananas

% -
Lady's fmger Plantam [ue banana Red banana Wine banana

Source of pictures: www.ocati.com/images/bananitosfruitR.jpg

We immediately notice that their color is different. Three types of
bananas are green; two types are reddish in colour. Hence:

Two of the five types of
bananas are reddish in

Three of the five types of bananas

are green in colour.
colour.
> .
= . 4
Lady's finger Plantain e hanana R ke Wine banana

As lady’s finger is a green type of banana, we shall continue by
considering only the group of green bananas. One difference between
these green bananas is that two types are short and one type is long.
Hence:

Two of the green types of bananas are One of the green types of
short. bananas is long.

V.
; y <
Lady's finger e hanana Flantain

We continue by looking at the group of bananas with lady’s fingers. One
difference that we notice is that the lady’s finger bananas are bigger than
the blue bananas. Hence:

The lady’s finger bananas are The blue bananas are smaller.

bigger.

Lady's finger [ue hanana
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a3y,

Summary

Hence, my chosen type of banana (lady’s finger) is green and short and
the bananas are bigger than the blue bananas.

In the above exercise we have focused on the sense of sight since we
made use of pictures. Note that in real life, we could also have used our
sense of smell, taste and touch to classify the five types of bananas.

To sum up we realize that classifying allows us to identify, describe and
comprehend the numerous living organisms in the world. It helps us
organize our world and allows us to develop and refine concepts about
the wide variety of living organisms around us.

By now you might have realized that we need to create a classification
system to help compare and identify specific organisms, and discover
how they might be related. Classification systems include big groups that
are subdivided into smaller groups.

Do you happen to know the classification system used by scientists
who study living organisms?

In Topic 1.2 you will learn how scientists who study living organisms,
organize them into categories based on their relationships. However,
before proceeding to Topic 1.2, let us see how much you have learnt in
Topic 1.1, by doing the self-assessment exercise below.

17
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Self-assessment 1.1

@ You need 20 minutes to do this self-assessment. This self-assessment is
based on Topic 1.1. The answers are given at the end of this topic. You
are strongly advised to answer all questions before you refer to the
Answers to Self-assessment 1.1. This will help you learn and reflect
better on areas for improvement.

Assessment

a.  What are the main ideas that we need to consider when
classifying living organisms?

b. What are the advantages of classifying living organisms?

c. Using the example given in the classification of types of bananas
in Activity 1.1.1 above, compare the following leaves by finding
similarities and differences between them to help you identify the
wild passion fruit leaf.

Breadfruit
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Figure 1.1.2
Photos taken by: Mariette Lucas (2010)

i.  Now that you have identified the characteristics of the wild
passion fruit leaf, describe it as fully as you can.

ii. Isthere another way how you could have compared and
classified the leaves to identify the wild passion fruit leaf?

Well done! I have provided you with the Answers to Self-assessment 1.1
below.

19
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Answers to Assessment

Answers to Self-assessment 1.1

o

When we classify living organisms, we reflect on the similarities
and differences between the organisms. This helps us to see
patterns in the different categories of living organisms and
enables us to identify and describe the different organisms.

=

Classifying living organisms help us make sense of the vast
number of living organisms around us. Classifying helps us to
comprehend the numerous living organisms in the world. It
allows us to develop and refine concepts about the organisms. It
also helps us organize our world and allows us to identify
organisms around us.

Four types of leaves

o

¥

Wild passian fruit Hibiscus

Erezdfruit

Two of the leaves are lobed leaves

4 ey N
e : :
- »‘!
'y :

Wild passian fruit ’ zdfruit

Two of the leaves are unlobed leaves

Hibiscus Frangipagne

One of the lobed leaf is heart-shaped One of the lobed leaf is fan-shaped

Wild passion fruit ¥
Brezdfruit

:

Wild passion fruit

¢. A possible classification to help identify the wild passion fruit
leaf:

The wild passion fruit leaf is therefore a heart-shaped lobed leaf.

ii. Yes, objects and organisms can be grouped into many different
ways. | am sure that you have grouped the leaves in a different
way. Share your work with other students and note the different
ways how the leaves have been grouped. You should realize that
the way of classifying/grouping depends on the purpose of the
grouping, and also the individual’s preference.

This brings us to the end of topic 1.1. Reflect back on what you have
learned about classifying organisms. What are some ways you can
classify organisms? Why is classification important? | hope you know the
answers to these questions. If you do not, make sure you review this topic
before moving on.

The next topic will deal with classification keys. We will keep build on
knowledge gained in topic 1.1.
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Topic 1.2: Classification Keys

D

How long?

i

Group
activity

Students doing the extended syllabus will need 2 hours 30 minutes to do
this topic and 1 hour and 15 minutes of your own time to further practice
using dichotomous keys. Those of you who are doing the core syllabus
will only need 1 hour 40 minutes at the most to do this topic. It is
advisable that you spend another 50 minutes of your own time to further
practice using dichotomous keys.

In Topic 1.1, you created your own classification system to help you
identify individual organisms from a larger group of organisms. What
did you consider to help you identify individual organisms?

Good! You drew on the similarities and differences between the
organisms and used these to help you identify specific characteristics of
particular organisms. Special characteristics of organisms allow us to
group them together. We can use these characteristics to develop
classification keys.

1.2.1 Characteristics of a classification key

Group Activity 1.2.1
You need 10 minutes for this activity.

Some of you might have an idea of what a classification key is. Those of
you who are not sure and who have access to the internet, type the
question “What is a classification key?” and do some Google search for
definitions. If you do not have access to the internet, look for book
definitions of the term. Once you have found a good definition, share
your ideas with colleagues before continuing to the next section. Also, try
to explain this using pictures and diagrams that you may have seen on the
internet or in a book.
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Feedback

Feedback to Group Activity 1.2.1

I am not going to give you a textbook definition of what a classification
key is, but you would have realized from your discussions that it involves
the diagnosis of the characteristics that an object or organism has and
grouping objects or organisms according to these observed
characteristics.

In a classification key we start with the more general characteristics and
progressively move to the more specific characteristics of the object or
organism. The key leads to a series of questions or choices about the
characteristic of the object or organism. By the time you have answered
all the questions about the diagnosed characteristic, the object or
organism should be identified.

It is important for us to note that early classification systems were based
simply on characteristics that were observable to the eye. Present day
scientists now focus on genetics, cellular make-up and other internal
characteristics when they classify organisms.

It is now time for you to learn how classification keys are constructed.
You will learn about dichotomous keys below. We shall start by looking
at what are dichotomous keys and the types that are used.

1.2.2 What are dichotomous keys?

A dichotomous key is a tool designed to assist people with the
identification of items in the natural world. “Dichotomous” means
“divided into two parts”, with contrasting or opposite ideas or
descriptions. Therefore, dichotomous keys always give us two choices in
each step. These are initially very general and become more specific as
you proceed through the steps.

By analyzing the characteristics of the object/organism in question and
using the steps and choices given in the key, you can identify an
object/organism based upon established features.

When you construct a dichotomous key, it is important to note that each
pair of contrasting descriptions must deal with the same characteristic.
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“ Reflection 1.2.1

- You need 10 minutes for this activity.

Reflection o )
In the classification of the leaves in the Self-assessment 1.1 above,

a. What was the first characteristic that you used to
differentiate between the four leaves?

b. Give a couple of examples of incorrect pair of statements. In
other words, what kind of statement will NOT have helped
you differentiate between the four leaves?

You will have realized by now that you used principles of a dichotomous
key to help you identify the wild passion fruit leaf and your chosen type
of banana in Activity 1.1.1 above. Equally, if you use ideas that are NOT
contrasting or different, you cannot move on to identify the species of
choice.

Let us now look at different types of dichotomous keys.

1.2.3 Types of dichotomous keys

Dichotomous keys can be written as a branching or spider key, or as a list

23
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Activity

key.

We will now look at each type of key in Activity 1.2.1 below.
Activity 1.2.1

You need 20 minutes to complete the activities below.

We shall first make a list key, and use the same information to construct a
branching or spider key.

Suppose you have the following five fruits:

O A X

Mvocads  Water melon Ll Pavepaw Matign

Figurel.2.1
Source of pictures: http://www.google.com/images

After studying the fruits, you might consider the following characteristics
as the main characteristics in the different steps of the key: number of
seeds, shape of seed, colour of flesh and shape of fruit. To begin the key,
let us consider the characteristic number of seeds, hence the question

1. Does the fruit have many seeds?

This question will allow us to have two groups of fruits:
= Fruits with one seed (avocado and mango) and

= Fruits with more than one seed (water melon, apple and pawpaw)

We shall now start the list key from the above question, using the two
groups of fruits. To do that we need to look at each group separately to
find a characteristic that will help us differentiate further between the
fruits in each group. Hence step 1 of the key is as follows:

1. (a) Fruits withoneseed ........cccovvvvvvininnnnn, go to step 2
(b) Fruits with more than one seed................. gotostep 3

Step 2 needs to consist of a pair of statements that will lead to the

identification of the avocado and the mango. We shall consider shape of
seed as the diagnostic characteristic, hence the question:

2 Isthe seed round?

In step 2 we therefore have:

2 (a) Fruits with round seed ............coovevvnennnnnn, avocado
(b) Fruits with oval seed............ccceeevviiiininnnnn, mango
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As we have identified the avocado and the mango, we now move to step
3 to lead us to the identification of the three fruits with more than one
seed.

Step 3 needs to consist of a pair of statements that will lead to the

identification of the water melon, apple and pawpaw. We shall consider
the colour of flesh as the diagnostic characteristic, hence the question:

3 Isthe flesh varied in colour?

In step 3 we therefore have:

3 (a) Fruits with flesh of two distinct colours............ water melon
(b) Fruits with flesh in one colour............................ g0 to step 4

Step 4 needs to consist of a pair of statements that will lead to the

identification of the pawpaw and the apple. We shall consider shape of
the fruit as the diagnostic characteristic, hence the question:

4 Is the fruit oval?

In step 4 we therefore have:

4 (a) Fruit with oval shape .................... pawpaw
(b) Fruit with heart shape........................apple

Using only the questions in the list key above, | have also represented the
list key in diagram form below.

1.2.3.1 A list key

1. Does the fruit have many seeds? No Goto?2
Yes Goto3
2. Does the fruit have round seed? No It is a mango
Yes Itisan avocado
3. Isthe flesh varied in colour? No Goto4
Yes  Itisawater melon
4. s the flesh oval shaped? No It is an apple

Yes  Itisa pawpaw

Figure 1.2.2: A list key
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Drawn by Mariette Lucas (2010)

The two options which we begin within a list key are the essential
characteristics which will lead us through the key to identify the fruits.
Starting with the first question, follow through the list key until you have
identified each individual fruit.

Notice how each time we have used one characteristic which clearly
allows us to differentiate between the fruits.

To test your understanding of the list key, | would now like you to tell us
about the pawpaw by writing its characteristics below.

If you have said that the pawpaw is a fruit with many seeds, its flesh is of
one colour and it is oval shaped, then you have no difficulty
understanding a list key.

Now that you have understood a list key, you have learnt the essential
aspects of dichotomous keys. You are therefore ready to learn about a
branching/spider key. Let us now see how a branching/spider key can
help us identify the fruits.

1.2.3.2 A branching/spider key

Five Fruits

Fruits with
one sead

Fruits with
rmany seeds

Fruit with oval- Fruit with
shapedseed round sead

Flesh oftwo
IMango avocado les| W Flzsh of
distinct calaurs one colour
Watermelon ‘
Fruit oval- Fruit heart-
shaped shaped
‘ Fawpaw ‘ ‘ Apple ‘

Figure 1.2.3: A branching key
Drawn by: Mariette Lucas (2010)
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To see if you have understood the key, answer the following questions:

a.  Which of the fruits has one seed which is oval-shaped?

b. Differentiate between the water melon and the avocado.

I am sure that you did not have any difficulty answering the two
questions using the dichotomous branching/spider key.

Surely you could tell that the mango is a fruit with one seed, which is
oval-shaped. In the case of the water melon and the avocado we can tell
that the water melon is a fruit with many seeds and flesh which has two
distinct colours, whereas the avocado is a fruit with one round seed.

Now look back at the branching/spider key and the list key. In each case
you had to identify five different fruits.

Compare the number of characteristics or steps that were used in
each type of key and the number of fruits that were classified. What
relationship do you notice?
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You have probably noticed that there were five fruits to be identified and
we used only four characteristics or four steps to identify each individual
fruit. This is always the case with dichotomous keys; there should be one
step less than the total number of organisms to be identified in the key.

Let us now get your impressions about the two types of keys.

Which one of the two types of keys do you find easier to understand?

You are right! Branching/spider keys are easy to use, but they take up a
lot of space when fully drawn out. It is for this reason that the listed form
is usually used more often by scientists.
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Tip

1.2.4 Using dichotomous keys

You have used dichotomous keys in Activity 1.2.1 above. You should
have realized that using a dichotomous key is like following the branches
of a tree, where each additional branch gets smaller and smaller until you
reach a single branch tip. Each branch tip represents a single species or
object.

In using a dichotomous key, you should keep the following in mind:

Begin with the first pair of statements and follow the descriptions of each
successive pair of statements until you reach the name of the organism /
object that you are trying to identify.

Always read both statements in each branch carefully, even if the first
seems to be the most obvious at first.

Always ensure that you understand the meaning of the words involved.
Do not guess.

Do not guess measurements. Always use a measuring instrument if
required.
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Activity 1.2.2

X You need 15 minutes to complete this activity.

1. Pictures of four birds of Seychelles are shown below.

(A
B

Activity

Source: Birds of Seychelles (1990)

This list key describes each of the four birds.

1a. Bird with long thin curved beak...................... Seychelles sunbird
1b. Bird with short pointed beak......................... goto2

2a. Bird with black and white tail feathers.............. goto3

2b. Bird with brown tail feathers......................... Madagascar fody
3a. Yellow patch around the eyes....................... Indian mynah

3b. Blueish patch around the eyes.................c....... Barred ground dove
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a). Use the list key to identify the birds. As you identify each bird write
its name in the space provided underneath the pictures above.

b). Describe the Indian mynah.
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Well done! I have provided you with the Feedback to Activity 1.2.2 at the
end of this topic. You are, however, strongly advised to first complete
the activities on your own before you refer to the feedback. This will
help you learn and reflect better on areas for improvement.

Feedback

You will get plenty of other opportunities to use dichotomous keys in this
unit as well as other units in the course.

Feedback to Activity 1.2.2

a). The names of the birds are as follows:

|

i a:laga:::arfudy -

Barrzd ground dove Colibri

Figure 1.2.4

Source: Birds of Seychelles (1990)

b.) The Indian mynah has a short pointed beak, black and white tail and
yellow patch around the eyes.
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1.2.5 Constructing Dichotomous Keys

This section is for students who are doing the extended objectives only. If
you are a student doing the core objectives, you may also attempt this
section, if you wish to do so. If you choose not to do this section, you
would have an extra 50 minutes to review the unit.

It is easy for you to make your own dichotomous key for any group of
living organisms or non-living things that you want to organize, using
physically observable characteristics.

If you follow the guidelines below, you will be able to construct
dichotomous keys for many different organisms. Please note that the
more similarities the group of organisms has, the more difficult it is to
develop a key.
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REMEMBER — There are usually several different ways in which you can
construct a key, but at each stage, you need to focus on the special
characteristics of a particular organism, and this would enable a person to
name the organism you are referring to.

In constructing keys, keep the following in mind:

Use constant characteristics (e.g. colour, shape,...) rather than changing
ones (e.g. temperature, speed,...)

Use measurement rather than terms like “large” and “small”.

Use characteristics that are available to the user of the key rather than
varying or recurrent ones.

Make the choice a positive one — an object “is” instead of “is not”.
If possible, start both choices of a pair with the same word.
If possible, start different pairs of choices with different words.

Begin the descriptions with the name of the part to which they apply.

Now it is your turn to construct a dichotomous key. You will need to ask
for the assistance of the laboratory technician or your Science teacher to
advice you about the safety precautions when working with living
organisms on the activities below.
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Group
activity

Group Activity 1.2.2
For this activity you need 15 minutes.

Find 4 different organisms, for example 4 different types of insects/fish or
dogs or 4 different types of leaves/plants or flowers or any other living
organisms that have some similarities. With a partner, design either a list
key or a branching key for the 4 organisms that you have chosen.

Remember to follow the guidelines discussed above in “constructing a

dichotomous key”. The branching/spider key and the list key above
should help you construct your key.

Draw your key in the space below.

Review the guidelines on how to use a dichotomous key above. Then,
test your key to ensure that there are no errors and that the statements are
clear. Ensure that you are quite satisfied with your key before letting
others use it.
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Group Activity 1.2.3

m You need to give your friends at least 20 minutes to complete the key and
use another 10 minutes to reflect and modify it.

Group

activity

Now test your key with a group of students in the class or any other group
of people.

Give a clean copy of the key to the group of people/students that you
have identified. You also need to give them the four organisms that you
used (for example the 4 different types of insects) and a fifth organism,
belonging to any of the groups. This would allow for further verification
of the reliability of the key.

You need to clearly explain to the students how they should use the key
to identify the given organisms. Then ask the students to follow through
the key to identify the 5 organisms.

You need to stay beside the students while they are working. Take note of
any questions that they ask and give them any assistance that they
require.

Once the activity is over, answer the questions below.

a). How easy was it for the students to identify the organisms from
your key?
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b). What were some of the difficulties that your colleagues
experienced while using the key?

Now use the observations and comments made to improve your key.

I hope that you found the exercise interesting. As you go through the
unit, you will have opportunities to further practice using and
constructing keys.

It is now time to see how much you have learnt in this topic. You will do
this by doing the self-assessment below.
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Assessment

Self-assessment 1.2

You should be able to do this self-assessment in about 15 minutes. The
answers are given at the end of this topic. You are strongly advised to
answer all questions before you refer to the Answers to Self-assessment
1.2. This will help you learn and reflect better on areas for improvement.

This key is about domestic cats. Study the key; then answer the questions
which follow.

Domestic Cigs

|
[Conghaired ]

)

Wedged- Tricmgular- Striped Coloured toff
shaped head shaped head el coat with white
undearcoat
L 4 L 4 L 3 ¥
Tonkinese Siamese Tabdy cet Smake cat

Figure 1.2.5: Classifying domestic cats
Designed by Mariette Lucas (2010)

a. Describe the Tabby cat.

b. Which domestic cat is short-haired and has a triangular head?

c. What similarity exists between all four cats?
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d. Using the information on the key, write the names of the cats
under their pictures.

Source of photos: Siamese cat (www.pictures-of-kittens-and-cats.com/pictures)
and tonkinese cat (www.catsofaustralia.com/tonkinese.htm).

Photos of tabby cat and smoke cat taken by Mariette Lucas (2010).
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Answers to Assessment

I am sure that you understand classification keys very well by now. |
have provided you with the Answers to Self-assessment 1.2 below.

Answers to Self-assessment 1.2

a. The Tabby cat is a long-haired domestic cat with striped coat.

b. The Siamese is short-haired domestic cat with a triangular head.

c. All four cats are domestic cats.

Smoke cat .
Tonkinese cat

S|

Tabby cat Siamese cat

Source of photos: Siamese cat (www.pictures-of-kittens-and-
cats.com/pictures) and tonkinese cat (www.catsofaustralia.com/tonkinese.htm).

Photos of tabby cat and smoke cat taken by Mariette Lucas (2010).

Well done! This brings us to the end of topic 1.2. Are you comfortable
with classification keys now? If you have access to the internet, try the
following classification activity by clicking on “launch interactive”
http://www.pbs.org/wgbh/nova/nature/classifying-life.html

Please note that this site is provided for information only and we do not
support or endorse any links from this site.

If you are ready, let’s move onto topic 1.3 which deals with binomial
nomenclature. From the title, you should be able to tell that the topic will
be dealing with naming something.
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Topic 1.3: Binomial Nomenclature

D

How long?

To do this topic you will need 1 hour of formal study time. It is advisable
that you spend another 30 minutes of your own time to find the binomial
names of some other organisms that you know.

Almost every one of us has a pet.

Which animal is your pet? Suppose you were to tell students in ten
different countries which animal your pet is, would they all know
which animal you are talking about? How can you be sure?

You are right! Even if there are billions and billions of living organisms
on earth, it is easy for the same organism to be recognized across the
world. This is thanks to biologists who have classified them into
meaningful groups according to how closely they are linked to each
other.

Biologists have also found it important for the different groups of
organisms to be named in an organized way, giving each organism its
uniqueness. What do you think would happen if the yellow fin tuna,
which is found in the Seychelles waters as well as in many different parts
of the world, had different scientific names? Write your ideas below.

As you must have realized, this would have caused a lot of confusion and
disorder in the world wide data banks about this species of tuna. It is
therefore very important for scientists to use exactly the same names for
particular kinds of living organisms.

Early naturalists used long complicated phrases to name the different
types of animals and plants. This naming system was known as the
“polynomial system.” In this system, a plant might be described by a
phrase of ten or more words. Polynomial names could become very
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complex and were often misinterpreted when translated from one
language to another.

A more reliable and efficient naming system was developed in the mid
18" century. This system is known as the “binomial nomenclature”. It is a
universal system that is used in all countries irrespective of language
barriers.

1.3.1 Scientific names of organisms

The binomial nomenclature is a system developed for the naming of
organisms. Binomial means “two names”. Hence the binomial
nomenclature is a two-part naming system used by scientists to name
each of the different species of organisms. The first part of the name
gives the genus (first letter capitalized) and the second part gives the
species (lowercase), with both genus and species written in Latin and in
italics. The genus refers to a group of closely related species, and the
species refers to the smallest group of organisms. You will learn more
about genus, species and other larger groupings of organisms in the topic
“‘Hierarchical classification’ in this unit.

The binomial nomenclature was developed by a Swedish naturalist called
Carolus von Linnaeus in 1735.

Let us find out how the binomial nomenclature works by using the
example of the tea rose.

A rose is a perennial flower shrub or vine. Rose plants form a group of
erect shrubs, and climbing or trailing plants, with stems that are often
armed with sharp prickles. There are over 100 species of roses ranging
from various species of wild roses, modern and old garden roses,
landscape roses and carpet roses. All the different species of roses belong
to the genus “Rosa”. The tea rose is one of the species of old garden rose
named for their fragrance (odorata.) The binomial name or scientific name
for the tea rose is therefore Rosa odorata.

Source: http://en.wikipedia.org/wiki/Rose
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Activity 1.3.1

You should be able to complete this activity within 30 minutes.

a.

Activity

Let us practice writing the binomial (scientific) names of some
organisms using their genus name and species name.

In Table 1.3.1 (a) below, I have given you either the genus name
or the species name of six living organisms that you are familiar
with or their scientific name. Refer to the example of the tea rose
that | have done for you and write the missing information on the
table.

Living organisms

Common name Genus Species Scientific name

E.g. Tearose Rosa Odorata Rosa odorata

Domestic cattle (cow) | Bos Primigenius

Killer whale Orcinus Orca

Malaria mosquito Anopheles

quadrimaculatus

Mauritius blue pigeon | Alectroenas | Nitidissima

Breadfruit Artocarpus altilis

Pawpaw Asimina Triloba

Table 1.3.1(a): Binomial naming system of organisms

b. Those of you who can access the internet go to Wikipedia, the

free encyclopedia, and look for the scientific names of the
following organisms: guinea pig, coconut, black parrot, human
beings and domestic dog. If you find the names of organisms
other than the ones given here, you may use them instead. Note
that Wikipedia is a collaborative encyclopedia and information
on that site may not always be correct. It is therefore important
that you refer to other sources or websites to verify your
information.
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Assessment

Those of you, who do not have access to the internet, do your
research in biology books and under the topic “classification.” If
you do not find information on the given organisms use any five
organisms for which you can find the scientific names.

In Table 1.3.2 below, write the common name of each organism,
their scientific name, the genus name and species name.

Living organisms

Common name Scientific name Genus Species

Table 1.3.2: Binomial naming system of organisms

Well done! I have provided you with the feedback for the exercises (a)
and (b) of Activity 1.3.1 at the end of this topic. You are, however,
strongly advised to first complete the activities on your own before you
refer to the feedback. This will help you learn and reflect better on areas
for improvement.

It is now time for us to see how much you have learnt in Topic 1.3. Do
the self-assessment below to test your understanding.

Self-assessment 1.3

You should be able to complete this self-assessment in 15 minutes. This
self-assessment is based on Topic 1.3. The answers are given at the end
of the topic. You are strongly advised to answer all questions before you
refer to the Answers to Self-assessment 1.3. This will help you learn and
reflect better on areas for improvement.
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a.

Using your own words complete this cloze passage.

The is a two-part naming system used

by scientists to name the different species of organisms. The first

part of the name gives the (First letter

capitalized) and the second part gives the

(lowercase). The genus and species names are written in-----------

and in . The binomial
nomenclature was developed by a Swedish naturalist called

in 1735.

b. Write the scientific name for the following organisms;

Common name Scientific name

Human beings

Malarial mosquito

Seychelles black parrot

C.

Table 1.3.1: Binomial naming system of organisms

The common name and the scientific name of five different
organisms are given in Table 1.3.4 below. Use the information in

the table to answer questions (a), (b), and (c) which follow.

Common Name Scientific name
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Common Name

Scientific name

Lion

Panthera leo,

Barn owl

Tyto alba

Leopard

Panthera pardus

Tiger

Panthera tigris

Gray wolf

Canis lupus

Table 1.3.4 Binomial naming system of organisms

Source: http://animals.about.com/od/cats/tp/tencats.htm;

http://www.caninest.com/types-of-wolf/; http://en.wikipedia.org/wiki/Barn_Owl

i). Which organisms are related? How could you tell?

ii). The domestic dog is related to the gray wolf. What would

be its genus name?

iii). How can you differentiate between the genus name and

the species name of an organism?
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I am sure that you have successfully managed to answer the self-
assessment questions above. | have provided you with the Answers to
Self-assessment 1.3 at the end of the topic.

Feedback to Activity 1.3.1
a.  We hope that you have been able to find some of the scientific names
of the animals and plants given. These are given in Table 1.3.1(b)

below

Living organisms

Common name Genus Species Scientific name
Domestic Bos primigenius Bos primigenius

cattle (cow)

Killer whale Orcinus orca Orcinus orca

Malaria Anopheles quadrimaculatus | Anopheles quadrimaculatus
mosquito

Mauritius blue | Alectroenas | nitidissima Alectroenas nitidissima
pigeon

Breadfruit Artocarpus | altilis Artocarpus altilis

Pawpaw Asimina triloba Asimina triloba

Table 1.3.1 (b): Binomial naming system of organisms

b. InTable 1.3.2 we have also provided you with some of the
English equivalents of the Latin words to help you make sense of
the names that scientists have given to each organism.
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Living organisms

Common name Scientific name Genus Species
Domestic Pig Sus domestica Sus domestica
Coconut Cocos nucifera Cocos nucifera
Seychelles Coracopsis nigra | Coracopsis nigra barklyi
Black Parrot barklyi
Human beings Homo sapiens Homo (man) sapiens (wise)
Domestic dog Canis familiaris Canis familiaris

(descendant of (domesticated)
the common
wolf)

Table 1.3.2: Binomial naming system of organisms
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Answers to Assessment

Answers to Self-assessment 1.3

a.

The binomial nomenclature is a two-part naming system used by
scientists to name the different species of organisms. The first
part of the name gives the genus (first letter capitalized) and the
second part gives the species (lowercase). The genus and species
are written in Latin and in italics. The binomial nomenclature was
developed by a Swedish naturalist called Carolus von Linnaeus in
1735.

Common name Scientific name
Human beings Homo sapiens
Malarial mosquito Anopheles quadrimaculatus
Seychelles black parrot Coracopsis nigra barklyi

Table 1.3.1(b): Binomial naming system of organisms

c (i). The lion, the leopard and the tiger are related. They belong

to the same genus.

¢ (ii). The domestic dog’s genus name would be canis. Its

scientific name is Canis familiaris.

¢ (iii).The genus name begins with a capital letter whereas the
species name is in small letters. Both are written in italics and in
Latin.

Now that you are at the end of topic 1.3, how comfortable are you with

naming organisms? Think of three organisms to name. Were you able to

name them correctly? If you were, move onto topic 1.4. If you were not,

make sure to review topic 1.3 one more time.

In the next topic, we will learn about the hierarchical classification

system. Make sure to reflect back on what you learned about

classification systems to help you understand this new form of naming

organisms.
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Topic 1.4: Hierarchical Classification

D

How long?

You are expected to complete this topic within 1 hour 50 minutes. It is
advisable that you spend another 55 minutes of your own time to further
practice using hierarchical classification.

In Topic 1.3 you learnt that Carolus von Linnaeus invented a very useful
system for the naming of organisms.

a). What is the system called?

b). What does this naming system comprise of? Give one example of
the scientific name of an organism to support your explanation.

As you realized the binomial nomenclature is a two-part naming system
comprising of the genus and the species name of an organism. You will
also recall that when classifying, we start with big groups and
progressively subdivide the organisms into smaller groups until we can
identify individual organisms.

Carolus von Linnaeus also created a hierarchical biological classification
system using seven taxonomic categories. These seven categories are:
Kingdom, Phylum (plural-phyla), Class, Order, Family, Genus (plural-
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Activity

genera), and Species. Beginning with Kingdom (the big group), each
successive level of classification becomes more and more specific.

You may want to use a mnemonic tool to help you remember the
hierarchical classification system. All you need to do is to make a
sentence that is easy for you to remember using the first letter of the
taxonomic group, beginning with kingdom and ending with species. Here
is one example | have created for you: “Kenneth Paul Can Own Five
Gigantic Stores.”

Activity 1.4.1
You should be able to complete these activities in 10 minutes.

a. Using the above mnemonic tool, list the seven taxonomic
categories in order.

b. In which of the following taxonomic categories would organisms
have more common characteristics and resemble each other
more; in a class or in a family? Explain your answer.

We hope that you found the mnemonic tool useful in helping you
remember the taxonomic categories in order. With practice you should
become very good in using it. You may also wish to create your own
memory aid tool for these categories. Should you find an easier one, you
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Feedback

are welcomed to share it with other colleagues and teachers.

Well done! I have provided you with the Feedback to Activity 1.4.1 at the
end of the topic. You are, however, strongly advised to first complete the
activities on your own before you refer to the feedback. This will help
you learn and reflect better on areas for improvement.

Feedback to Activity 1.4.1

a. The seven taxonomic categories are: Kingdom, Phylum,
Class, Order, Family, Genus, and Species.

b. Members of a class have more varied characteristics than
members of a family. Members of a class are grouped
into different orders and members of each order are
further grouped into more specific families.

Let us learn more about each of the different taxonomic categories below

1.4.1 Kingdoms

As highlighted above, the biological classification system consists of
seven taxonomic categories. The first and largest category is called a
kingdom.

Scientists have grouped organisms into a six-kingdom system according
to the relationships among the different groups of organisms that exist on
earth. The six-kingdom system is as follows:

Bacteria Archaea Protista

Plantae Fungi Animalia

Figure 1.4.1: The six kingdom system
Drawn by Mariette Lucas (2009)

Table 1.4.1 below briefly describes each of the six kingdoms agreed on
by modern scientists.
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The six kingdoms

Main characteristics

Bacteria

Have only one cell, no nucleus. Too small to be
seen with the naked eye.

Archaea

Have one cell, no nucleus.

Similar in size to the bacteria but with different
genetic makeup.

Protista

Most have one cell, with a nucleus and other
cell structures.

Examples: algae, amoeba

Plantae

They have many cells and cannot move from
one place to another. They use energy from the
sun to make their own food.

Examples: ferns, vegetables, flowers, trees.

Fungi

S e
Ny
|

Most have many cells. Fungi cannot move from
one place to another. They absorb nutrients
from other organisms.

Examples: mushrooms, yeast, moulds

Animalia

They have many cells.
Most can move from one place to another. They
get energy by feeding on other organisms.

Examples: insects, crabs, birds, reptiles.

Table 1.4.1: Description of the six kingdoms

Drawn by: Mariette Lucas (2010).
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The activity below will help you master the characteristics of kingdoms.

Activity 1.4.2

x The activities below should not take you more than 10 minutes.

Activity
a. Think of as many organisms that you know that would belong to
the kingdom animalia. What does this tell you about the types of
organisms in a kingdom?

b. Examine the characteristics of organisms in each of the six
kingdoms. What conclusion can you draw about the
characteristics of organisms in specific kingdoms?

Feedback to Activity 1.4.2

You must have realized from the above activity that each kingdom
contains many organisms, each different from one other but sharing the
same basic characteristics.

Feedback . . . T
All organisms belonging to the animal (animalia) kingdom, for example,
have many cells; most can move from one place to another and they get
energy by feeding on other organisms. However, these are very general
characteristics. To be able to identify individual organisms a kingdom has
to be further divided into smaller groups.
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Let us now look more closely at the animal (animalia) kingdom to
understand further about the other five taxonomic groups.

1.4.2 Phylum

Organisms in each of the six kingdoms can be divided into different
phyla (plural of phylum) based on their body plan, as well as their
developmental and internal organisation. In the animal kingdom, those
animals that have a backbone belong to the sub-phylum vertebrates of the
phylum chordata. Animals in the phylum chordata, all have a dorsal
nerve cord and a skeletal notochord (flexible, rod shaped body) at some
point in their development, but it is only in the vertebrates that the
notochord has been replaced by a number of interlocking bones
(vertebrae) forming an internal bony skeleton.

The other animals are the non-chordates. They are all invertebrates
(animals without a backbone) and they belong to many different phyla
such as arthropoda, mollusca, and annelida. Animals of each phylum
have very different characteristics. Arthropods for example have firm
exoskeleton, and jointed appendages (body and limbs). Molluscs all have
a head, a muscular foot and a dorsal hump containing internal organs.
They also have soft skin and a calcareous shell. Annelids are wormlike
invertebrates with well developed segmentation and a fluid-filled cavity

Which of the following animals would belong to the phylum
chordata: shark, duck, dragonfly, snail, and frog? Give reasons for
your answer. Also, if you have access to the internet, look up at least
two other animals that belong to the phylum chordata.

between the body wall and the gut.
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Activity

I am sure that you have said that the shark, the duck and the frog belong
to the phylum chordata since they have a skeletal notochord. These
animals also belong to the sub-phylum vertebrates since they have an
internal bony skeleton (vertebrae), which has replaced the notochord. As
for other examples, you should have come up with pretty much anything
that has a dorsal nerve cord and a skeletal notochord.

Let us now consider the sub-phylum vertebrates, to learn about the
various classes of vertebrates.

1.4.3 Class

Each phylum and sub-phylum is divided into a number of classes.
Organisms in each class have very distinct features which separate them
from organisms in the other classes of the same phylum. The sub-
phylum, vertebrate, for example, is made up of five classes of animals:
fish, reptiles, amphibians, birds and mammals. Animals in each of the
five classes of vertebrates are very different from each other. Birds for
example have skin covered with feathers, dry scales on their legs and
they have wings; mammals on the other hand have hair or fur on the
body; their young develop inside the mother’s uterus attached to the
mother through an umbilical cord and placenta.

Before we proceed further, let us review the first three levels of the
biological classification system.

Activity 1.4.3
You should be able to complete the activities below in 10 minutes.

a. Write a short paragraph to explain to a friend the first three
taxonomic categories in the biological classification system.
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b. Complete the diagram below to show how Homo sapiens (human
beings) are classified in the first three taxonomic groups.

Figure 1.4.2: Classifying Homo sapiens
Figure created by author

Well done! I have provided you with the Feedback to Activity 1.4.3 at the
end of the topic. You are, however, strongly advised to first complete the
activities on your own before you refer to the feedback. This will help
you learn and reflect better on areas for improvement.
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Feedback

Feedback to Activity 1.4.3

That was good work. It shows that you have understood the first three
taxonomic categories well. You may wish to compare your answers with
mine below.

a.

Indeed, you’re right if you said that the first three taxonomic
categories are kingdom, phylum and class. Kingdom is the largest
category and comprises of six different kingdoms (bacteria, archaea,
protista, plantae, fungi and animalia).

Phylum is the next category and it includes sub phyla. In the kingdom
animalia for example, animals are either chordates or non-chordates.
The vertebrates are a sub-phylum of the phylum chordates. All
invertebrates are non-chordates. Non-chordates belong to different
phyla such as arthropoda, mollusca and annnelida.

Organisms in a phylum or sub-phylum are further divided into
classes. For example, animals in the sub-phylum vertebrates are
divided into five classes. These are birds, fish, reptiles, amphibians
and reptiles.

Figure 1.4.2 below shows how homo sapiens are classified

I/;" \

/( .

l\ Chordates )
\

Sub-phylun .‘

. Virlebrales )
R ,

"y

Figure 1.4.2: Classifying Homo sapiens

You can now read further about the last four taxonomic categories of the
biological classification system.
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1.4.4 Order

Each of the various classes of organisms is further divided into many
orders. Let us consider the class Mammalia from the sub-phylum
vertebrata, from the animal kingdom. One such order is called carnivora.
Animals belonging to this order feed on the flesh of other animals. They
usually have strong, sharp claws, well developed canines, and pre-molars
and molars with cutting edges. Carnivorous mammals include animals
such as dogs and foxes, weasels, seals and bears.

1.4.5 Family

Within each order there are a number of families. Mammals in the
carnivora order for example belong to many different families.
Carnivorous mammals such as otters, badgers and weasels belong to the
mustelidae family. Mustelids have thick fur with a dense undercoat and a
less dense outer coat. They have short ears and five toes on each foot.
Some mustelids have an elongated body with a flexible backbone.

The domestic cat and other big / wild cats such as the tiger, lion, cheetah,
leopard, jaguar, and cougar belong to the felidae family.

Let us do the short activity below to better understand orders and
families.
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Activity 1.4.4

I expect that you will not take more than 10 minutes to complete this
activity.

Activity Look carefully at some of the animals in the felidae family.

Cougar
Puma concolor

Tiger

Panthera tigris

Leopard Jaguar
Panthera parous Ponthera pardus

Cheetah

Acinonyx jubatus

Source of pictures: http//www.google.com/ images: robertwinslowphoto.com

a. Give at least two ways how the animals in the felidae family look
similar.

b. Animals such as dogs, wolves, foxes and jackals belong to the
canidae family. What characteristic do they share with animals in the
felidae family?
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Feedback

Well done! I have provided you with the Feedback to Activity 1.4.4 at the
end of the topic below. You are, however, strongly advised to first
complete the activities on your own before you refer to the feedback.
This will help you learn and reflect better on areas for improvement.

Feedback to Activity 1.4.4

a. | am sure that you have realized that these animals (usually called
felids) are cat-like. They are generally agile climbers, most are
secretive animals and they are often nocturnal. They have soft-
furred bodies, acute vision and hearing, and claws and teeth that
are well adapted for grasping and tearing.

b. Animals of the canidae family such as dogs, foxes and jackals,

and animals of the felidae family both belong to the carnivore
order.

Let us now look at the genus and species groups.

1.4.6 Genus

Each family consists of varying numbers of genera (plural for genus).
The animals in the felidae family are grouped in many different genera
such as the genus Felis which includes animals such as the domestic cat.
The genus pantherae includes all big cats that can roar, such as lions,
tigers, leopard and jaguar.

1.4.7 Species

Animals in the same species are very closely related. They can interbreed
and produce fertile offspring. The genus felis consists of a number of
different species of cats, one of which is the domestic cat. The species
name of the domestic cat is catus. Species is the smallest group in the
biological classification system.

Now that you have learnt about the seven taxonomic categories of the
biological classification system, show us how you would classify one
animal by doing Activity 1.4.5 below. You may wish to ask your science
teacher to help you find some of the required information or you can do
your own Google search for some websites.
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Activity 1.4.5

This activity should not take you more than 15 minutes.

a. Choose an animal and draw a chart below to represent how the
animal fits in all the seven taxonomic categories of the biological

Activit e .-
vty classification system.

b. Ask your teacher to verify the correctness of the information on
your chart. Then share your chart with your friends. You should
all be able to convince each other that you have understood the
biological classification system.

c. Copy the information that you have obtained for your chosen
animal as well as three other animals from your friends in Table
1.4.2 below. Look for the scientific names of each animal and
write them alongside their common names below. | have
completed the example of the lion for you.
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Taxonomic Animals
categories Common names and scientific names
Lion
Panthera leo
Kingdom Animalia
Phylum Chordata
Sub-phylum Vertebrates
Class Mammals
Order Carnivora
Family Felidae
Genus Panthera
Species Leo

Table 1.4.2: Biological classification of animals

Well done! You have proved that you have really understood the
biological taxonomic groups.
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Self-assessment 1.4

[Add assessment text here]
@ You should be able to complete this self-assessment in 20 minutes. This
self-assessment is based on Topic 1.4. The answers are given at the end
Assessment of the unit. You are strongly advised to answer all questions before you

refer to the Answers to Self-assessment 1.4. This will help you learn and
reflect better on areas for improvement.

The chart shows how the domestic cat is categorised in the biological
classification system.

Kingdom _% » h ﬁ Tq ﬂ \ﬁ Animalia

Ant Frog Deer Wolf Lion Cheetah Domestic

e[ 39 0 8 0\ e
Class [* hﬁw ﬁgﬂ Mammalia

Order

'f Carnivora

Family Felidae

| Felis

Figure 1.4.2: Classification of the domestic cat

Source: Drawn by Serge Mondon; original idea Mariette Lucas (2010).

Use Figure 1.4.2 above to help you answer questions (a) to (e) below.

a.  Which animal does not belong to the phylum chordata? Give a reason
why you think it does not belong.
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b. As the groups get smaller, the animals are more alike. State at least
one way how the animals in the order carnivora are alike.

¢.  Which is the smallest group of animals in Figure 1.4.2?

d. What common characteristic do animals of the same species share
that cannot be shared by animals in other species?
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e. What is the scientific name of the domestic cat?

f. Look at the animal below.

Figure 1.4.3: An animal for classification

Source of photo: wildlifemysteries.wordpress.com

Draw a diagram in the space below to show how the animal fits in the
first three taxonomic categories of the biological classification system.
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Answers to Assessment

That was an interesting exercise, wasn’t it? | have provided you with the
Answers to Self-assessment 1.4 below.

Answers to Self-assessment 1.4

The ant does not belong to the phylum chordate, because it does
not have a dorsal nerve cord and a skeletal notochord at some
point in its development. It is a non-chordate and belongs to the
phylum arthropoda.

Animals belonging to the carnivora order feed on the flesh of
other animals. They usually have strong, sharp claws, well
developed canines, and pre-molars and molars with cutting edges.
Carnivorous mammals include animals such as dogs and foxes,
weasels, seals and bears.

Species is the smallest group in the hierarchical classification
system.

Animals of the same species can interbreed to produce fertile
offspring.

The scientific name of the domestic cat is Felis catus
The animal is the deer.

i. Itisrelated to animals such as cattle, goat, sheep, giraffe,
camels, bison, antelope, llamas and wildebeest. They are
all ruminants and digest plant-based food. They belong to
the order artiodactyla.

ii.  Scientific Classification of the deer
King dom: el 4 ninalia
Phylum:; ——— b

Class: el 1smmaila
Order:  ——- A tiodactyia

How did you find this topic? Quickly reflect back on what you have
learned. Are you able to use the hierarchical classification system with
ease now? If you are, let’s move on.

In the next topic, we will be looking closely at vertebrates.
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Topic 1.5: Vertebrates

D

How long?

You will need 3 hours at the most to do the activities in this topic. It is
advisable that you spend another 1 hour and 30 minutes of your own time
to research and consult people and / or documents to obtain the required
information for some of the activities. You need to make prior
arrangements with the persons that you need to consult to economize on
your study time.

Think of an animal.

I am sure that you probably thought of a mammal such as a dog or a cow.
This is because we are most familiar with mammals. Hence, many others
would have come up with the same answer. You may wish to try asking
the question to a few people around you.

As you are already aware, mammal is one class of vertebrates from the
phylum chordata.

From what you have read in the previous section above,

a). What do you understand by the term “vertebrates”? Write
what you currently understand below.

b). What are the five classes of vertebrates? List them below.
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For sure, vertebrates have a hard, usually bony internal skeleton with a
backbone. The backbone is made up of many small bones called
vertebrae. The vertebrae are joined together making it possible for the
vertebrates to move about easily.

There are five classes of vertebrates. They are fish, amphibians, reptiles,
birds and mammals. Remember that animals in each of the five classes of
vertebrates are very different from each other. We shall look at each of
the five classes of vertebrate in the sections which follow. Let us start
with fish.

1.5.1 Fish

Whenever we talk of fish, we suddenly think of a water environment.
This is because all fish live and breathe in water. Some fish live in fresh
water and some in sea water.

Fish are ectotherms (cold-blooded animals). They are unable to produce
their own body heat. Their temperature depends on the temperature of
their surroundings.

There are three main classes of fish. The two most common classes are
the chondrichthyes (cartilaginous fish) and the osteichthyes (bony fish).

We shall start off by looking at the descriptions of cartilaginous fish.

Cartilaginous fish have placoid scales (flat and with sharp, tiny spines), a
skeleton of cartilage and separate gill slits. Some examples of
cartilaginous fish are:

Ray fish White shark

Dacuatic rentrours . L
Lasyaus centrourg Carcharodon carcharios
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Bony fish have circular and thin scales with smooth edges, a bony
skeleton and gills covered with an operculum. Note that cartilaginous fish
do not have an operculum, but have gill slits. Some examples of bony
fish are:

g : P 4 ‘

— f T : 2 ,
Nl et 3 =, £ 4

Y o —~T

Vellow fin tuna
Thunnus albocares Flying fish
Cypseiurus melanurus
Blue r'"uarlln

Muokairg nigricans

Figure 1.5.1
Fish drawn by Serge Mondon (2009).

Most fish have a streamlined body that helps them move swiftly through
water. A fish has different types of fins which in different ways help the
fish move through water.

The caudal fin (tail fin) helps to propel the fish forward in the water.

The dorsal fin (on the top side), the anal fin (behind the anus) and the
paired pelvic fins or ventral fins (below the pectoral fins) help to stabilize
the fish to stop it from rolling from side to side.

The paired pectoral fins (behind the operculum) help with fine
movements; and also in moving the fish forward. Together with the
pelvic fins the pectoral fins also serve as brakes.

Now use the information above to learn more about fish in Activity 1.5.1
below.
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Activity 1.5.1
You should complete the activities below in about 50 minutes.
Study the cartilaginous and the bony fish above carefully.

Activity
a. Describe the main features of a fish.

b. Now compare your ideas with the main parts of a fish shown on
the drawing below. Did you leave out any of the characteristics or
did you include them all?

Fins for movement
Operculum covering gills and stahility

for breathing

C oy i C . .
scales coverad in mucus & lateral line running

for bady protection lengthwise from the head to
the tail, with sense organs to
detect vibrations and
movement in water

Figure 1.5.2: Main parts of a fish
Drawn by: Serge Mondon (2009).

You should also note that the operculum is found in bony fish only!

c. Using the information in the text above, label the pectoral fins,
the pelvic fins, the caudal fin, the anal fin and the dorsal fin on
the drawing of the fish below.
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d.

Figure 1.5.3 (a): An unlabelled diagram of a fish
Drawn by: Serge Mondon (2009)

Look for three different types of fish and find both their common
name and the binomial name of each fish. Then, with the
assistance of a fisherman or your parents/friends/relatives,
compare the parts of the three fish and describe them as fully as
you can.

Make a leaflet of the three fish and show it to your teacher. You
may also wish to give a copy of the leaflet to the fisherman or the
person who assisted you. Keep your original leaflet in the
portfolio.

Those of you, who have an aquarium at home or a stream close
by, try to observe how a fish swims and how it breathes. You
may wish to read further about this and include such information
in your leaflet as well.

I am sure that you have made some interesting observations. | have
provided you with the feedback to Activity 1.5.1 at the end of the topic

below.
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Feedback to Activity 1.5.1

a. Fish are cold-blooded animals. They have fins, gills and their skin is
covered with scales.

b. The fins of the fish are as follows:

Feedback

N

anal fin
pelvicfin

Figure 1.5.3 (b): Labelled diagram of the fins of the fish

Drawn by: Serge Mondon (2009).

We shall now look at the amphibians.

1.5.2 Amphibians

Amphibians comprise animals like the frog, toad and salamander. They
have smooth, moist skin with no scales. Like the fish they are ectotherms
(cold-blooded animals). Amphibians begin their life in water and most of
them spend their adult life on land. They lay their eggs in water.
Therefore the young amphibians have gills and breathe like fish. They
also have tails which they use for swimming.

Amphibians undergo a process called metamorphosis (change in body
form) as they grow. The changes take place both internally and
externally. As the young amphibians grow older, they grow legs and they
lose their gills. They breathe air through lungs and also through their
moist skin. Many of the amphibians also lose their tail as they grow.
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Figure 1.5.4 below shows how these changes take place in the frog.

Life cycle of the frog

Once the legs are Frogs lay large

developed and the lungs pumbers of_eggs
have replaced the gills, in water or in wet
the frog moves on land. > 238 places.

Its tail is re-absorbed
and it grows into an
adult frog.

After 21 days the eggs
SN hatch into tadpoles. The
“‘"“"‘é tadpoles breathe with gills
and feed on algae and
plant material in water.

The tadpoles then CRR

grow forelegs and

their tails grow ;’f%%
smaller. Lungs start
to grow
Qﬁ
After about 5 weeks, the

tadpole begins to change both
internally and externally. First it

grows hind legs.

Figure 1.5.4: Life cycle of the frog
Drawn by: Serge Mondon (2009)

Now that we have learnt about amphibians, we shall learn about reptiles.
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Reflection

1.5.3 Reptiles

Turtles, lizards, snakes, crocodiles and alligators are all reptiles. Look at
the pictures of reptiles below; do you notice any common characteristics
among them? Write a couple of your observations below.

Figure 1.5.5: Some reptiles

Source of pictures: Snake adapted from www.gpnc.org. Crocodile adapted from
3d4games.com. Turtle adapted from Seychelles Division of Environment;
Conservation and National Parks Section (1994).

I am sure that it was not easy for you to come up with common
characteristics of the reptiles, unless you have had firsthand experience
with these animals. | have described the common of reptiles below.

All the reptiles have a dry and scaly skin. The scales tend to be horny
with bony plates. Most have paired limbs with five toes on each limb.
Most reptiles live on land, but some species have adapted special features
to live in freshwater (e.g. crocodiles) and in marine environments (e.g.
turtles). Reptiles lay rubbery-shelled eggs on land. They are also
ectotherms (cold-blooded animals).

Let us now look more closely at one reptile, i.e. the turtle.
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Baby turtles may
take between 5 to 20
years before they
mature and come to
reproductive age.

As the temperatures
drop with sunset, the
hatchlings quickly
pop their way out of
the hole and scurry
towards the sea. On
the way and even in
the sea, many can be
eaten by birds, crabs,
sharks and other
predators

§

1.5.3.1 Turtles

Most turtles have a bony shell (or leathery skin for some species) on the
top side of their body called the carapace, and a softer shell underneath
the body called the plastron. Turtles live in water or near water. They
have flatter or more streamlined shells which help in swimming. Many
turtle species are endangered species.

Like all reptiles, turtles lay their eggs on land. Female turtles lay their
eggs in holes which they dig in the sand. When the eggs hatch out, the
young turtles rush down to the water. This journey is often very
dangerous, and many of the young turtles are killed by predators.

The life cycle of the turtle is shown below.

Life cycle of the turtle

Turtles mate on land or in
water. Some turtles can
store sperm and lay fertile |
up to four years after
mating.

L 2N
i

The female turtle lays her eggs
on land. She digs a hole in the
sand with their hind legs. The
eggs are laid gently into the hole
and buried. Turtles can lay
between on to 200 eggs at one
go, depending on the species.

| W B

The eggs hatch about 60 days after being laid. Baby
turtles dig their way up the hole when hatched. They
wait under the last layer of sand until nightfall.

Figure 1.5.6: Life cycle of the turtle

Pictures adapted from: Seychelles Division of Environment; Conservation and
National Parks Section (1994).
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Turtles are species that are protected worldwide and there are penalties
for people caught killing or interfering with turtles which come to nest on
our beaches. You will find out more about this in Activity 1.5.2 below.

Activity 1.5.2

In 20 minutes you should complete the activities below.

Activity Turtles’ nests and nesting sites are protected by law in most countries.
a. Find an article on the preservation of turtles in the national
newspapers or any journals published by Environment
Departments or related organizations in your country. Read the
article and write an extract on the banner below. Remember to

note the source of the information as well on the banner.

0

(D

N

b. Keep areferenced copy of the article in your portfolio. You may
also wish to look for and keep other related articles.

c. Use the new knowledge that you have gained about the
preservation of turtles to write a letter to the Environment
Department in your country to give your support for such
initiatives. Keep a copy of your letter and any responses that you
may get from the departments in your portfolio.

I am sure that you are now better aware of the efforts being made
worldwide, and more specifically in your respective countries, to protect
turtles. You should spread this awareness around and help in the
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preservation of turtles and other endangered organisms.

Now that you are familiar with fish, amphibians and reptiles, we shall
look at the birds.

1.5.4 Birds

Suppose you are to find out whether an animal is a bird. What main
question would you ask?

I’m sure it was not difficult for you to realize that birds have features like
the hen shown below.

The hen is an example of a bird. Birds have the following parts.

Wing
Bady covered with
feathers 44— leg covered with
= L. scales
e S

Figure 1.5.7: Main parts of a bird
Drawn by: Serge Mondon (2009).

Birds are endotherms (warm blooded animals) with feathers. Hence birds
produce their own body heat and maintain a warm body temperature. The
feathers are light to enable flight and help trap heat from the body. All
birds have a pair of wings, although not all use their wings for flight. The
shape of a bird’s wings determines its style of flight; which could be
gliding, soaring, or flapping. The lower parts of birds’ legs are covered
with scales. Birds lay eggs with hard shell. They have hollow bones
which make their bodies light.

1.5.4.1 Flightless birds

Even if all birds have wings, not all can fly. Some of the flightless birds
are shown below.
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Drawn by: Serge Mondon (2009).
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X

Activity

Activity 1.5.3

You should complete these activities in 40 minutes.

a.

Each of the four flightless birds shown above is described below.
Read each description and try to identify and name the birds.
Write the correct description next to the picture of the correct
bird.

The ostrich is the largest living species of birds. It is native to
Africa. Although ostriches do not fly they can run at great speeds.

Penguins spend most of their lives in water. They are good
swimmers and have flipper-like wings and webbed feet. The back
and heads of all penguins are black and their breasts are white.
Male and female penguins are similar in appearance.

Now extinct, the dodo which was found in Mauritius has a large
hooked bill and short thick yellow legs. It had undeveloped wings
and tail, and was a sluggish bird which fast became extinct.

Emus have underdeveloped wings that are hidden under thick
hair like feathers. The top part of the neck is naked. Emus are
quite fast runners and are found in places such as Australia.

Find out whether there are flightless birds in your country from
the Department of Environment.

For example, in Seychelles information could be sought from the
following address:

Division of Environment
Conservation Section
Fond Boffay
Praslin/Seychelles
Tel: 232984

Website address: http://www.env.gov.sc/

Make a mini poster about the bird. Use pictures of the bird and its
main characteristics to embellish your poster. Remember to write
both its common and scientific names. How about writing its
local name as well...! When your mini poster is ready, discuss it
with your teacher, and then file it in your portfolio.
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I hope that you have learnt some valuable information about flightless
birds. I am sure that you have started to develop an interest in the
protection of flightless birds, so that they do not become extinct like the
dodo of Mauritius. Should you have an opportunity, it would be
worthwhile to participate in the protection of birds and other animals.

It should not have been that difficult for you to identify the birds in (a)
above. | have provided you with the Feedback to Activity 1.5.3 at the end
of the topic below. You are, however, strongly advised to first complete
the activities on your own before you refer to the feedback. This will
help you learn and reflect better on areas for improvement.
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Feedback to Activity 1.5.3

The following are the features of the different flightless birds.

Feedback

Now extinct, the dodo (Raphus cucullatus), which was
found in Mauritius, had a large hooked bill and short
thick yellow legs. It had undeveloped wings and tail,
and was a sluggish bird which fast became extinct.

Emus (Dromaius novaehollandice) have underdeveloped
wings that are hidden under thick hair like feathers. The
top part of the neck is naked. Emus are quite fast
runners and are found in places such as Australia.

Penguins spend most of their lives in water. They are
good swimmers and have flipper-like wings and webbed
feet. The back and heads of all penguins are black and
their breasts are white. Male and female penguins are
similar in appearance. N.B Different species of penguins
have different names. The Galapagos species is named
Speniscus mendiculus.

The ostrich (Struthio camelus) is the largest living species
of birds. It is native to Africa. Although ostriches cannot
fly, they can run at great speeds.

We shall now have a look at the mammals.
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Activity

1.5.5 Mammals

Mammals are the most familiar group of animals to us, human beings.
After all, we are also mammals! The main characteristics of mammals
are that they have hair or fur on the body; their young develop inside the
mother’s uterus attached to the mother through an umbilical cord and
placenta, but there are a few exceptional mammals that lay eggs. Young
mammals feed on their mother’s milk from the mother’s mammary
glands. Most mammals live on land and have four legs. Mammals are
endotherms (warm blooded animals).

Activity 1.5.4

You should complete the reading and the activity below in no less than 10
minutes.

Find a picture of a mammal and stick it in the space below. Alongside
your picture, make a list of ten other mammals.
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I am sure that your list included mammals such as cows, lions and rats.
These mammals belong to one of the subclasses of mammals, i.e. the
placental mammals. This is normal as this subclass contains a much
larger and more widespread species

There are three main subclasses of mammals; the monotremes, the
marsupials and the placental mammals. We shall start by looking at the
monotremes, which is the smallest subclass of mammals.

Monotremes include only two species of mammals which lay eggs. These
are the duck billed platypus, and the echidna. Both species are found in
Australia, Tasmania and Papua New Guinea. They have fur and their
young feed on the mother’s milk. The special features of each species are
given in Table 1.5.1 below

Echidna Duckbilled platypus

e Broad body with short legs e Semi aquatic, excellent
and body covered with stiff swimmers and divers, with
spines mixed with long coarse flat snout resembling a duck’s
hairs. bill and webbed feet.

e Small head with slender snout | ¢ The body length is between
and body between 35 to 53cm 30 to 40cm with a flattened
long tail of length 10 to 15cm.

e Long sticky tongue used to o Small eyes, no external ears,
feed on termites, ants and but a good sense of sight and
other small insects. hearing.

e Feeds on insects, worms, and
shellfish found in mud in
rivers.

Table 1.5.1: Comparison of the echidna and the platypus

Source of pictures: Duck-billed platypus, drawn by Serge Mondon (2009).
Echidna: http://www.wikiforkids.com/wiki/echidna
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The marsupials include animals such as the kangaroo, the koala bear the
opossum and the wombat. Marsupials give birth to underdeveloped
young which continue their full development in the mother’s pouch,
feeding on milk from the mother’s breast. Most marsupials are found in
Australia and Tasmania, but some are also found in America.

We will further look at three of the marsupials below.

The kangaroo is found in Australia and neighboring islands. It has a small
head and large ears. The front legs are short compared to the long, strong
hind legs which are used for hopping. The kangaroo’s tail is also very
useful in hopping.

There are two main families of kangaroos; a family of large kangaroos
(e.g. the red kangaroo up to 2 m in height) and one of smaller kangaroos
(e.g. the rat kangaroo, up to 30 cm tall).

Redkangaron ' Rat kangaroo

Source of pictures for red kangaroo (www.cdli.ca) and for rat
kangaroo (etc.usf.edu)

Opossums can be found in Australia and
America. They have an unusually long tail, with
long pointed face, and body length ranging from
17 to 104 cm including the tail. They are
nocturnal animals (animals that are active at
night) and most species are arboreal (animals
that live mostly in trees) and omnivorous.

Koalas are native to Australia and have a specialized diet of eucalyptus
leaves. They live in trees. They look like miniature bears with a round
face and a large projecting nose. They are between 69cm to 79 cm long
and the males are larger than the females. They have thick wooly fur and
paws that are well adapted for gripping and climbing trees.

The placental mammals a