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INTRODUCTION TO BIOLOGY
AND THE CLASSIFICATION OF

i

MODULE INTRODUCTION

Biology is the study of life. We study Biology to understand our own body, to know how

'it functions. We interact with the living and non-living components around us. Biology

helps us to understand all this so that we respect our environment and ourselves. We

can also make maximum use of all our resources most efficiently.

Look at all the living organisms around you. All of them have certain common

characteristics. There is sueh a wide variety of living organisms on earth that they have

been grouped together according to common features they possess. This is

classification.

Biology is a science. We therefore need to know how to use biological apparatuses

safely, record observations and interpret them properly.

MODULE OBJECTIVES

At the end of this Module, you should be able to

. identify living things

. define Biology

. describe the characteristics of organisms

explain the scientific method

o describe a controlled experiment.

!
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UNIT 1

OF LIF€

INTRODUCTION

Bialogy is the study of life. Look around you. Can you distinguis?: between the $owfmgr

and nan-living things? l'm sure you can. This is because the living erg*nisrns have

certain characteristics which non-living things don't possess.

ln this Unit, you will learn about their characteristics and the way in whEch we study

them.

OBJECTIVES

At the end of this Unit you should be able to:

. identify living things

. describe the characteristics of living things

. solve a biological problem

. explain a variable, dependent variable and an independent variabie

. assess the importance of a controlled experiment

. design and carry out an experiment.

1.0 WHAT IS BIOLOGY?

The term biology comes from Greek-Bios: life, Logos: studv. Er*logy theref*re

, means the study of living things cr organisms"

I
5
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Wc con Jw Ptocc*d wlflr tlrc follorirp invesfignilor. It wilt ossisf you
ril'lr dccidiry rhcthcn sorncl{rirB is riving or not. Thls lssue is tokn up in
I .1.

lxvesncnnor 1: ldentitying living thlngs

I'm sure you have given many similar reasons br eacfr of the living things you
noticed i.e., that is, they move about, they rely on ready-made food, they sing,
chirp, grow bigger in size, etc.

Yor.r will hovc to
rrcord your
onsuGrs in thc
spocc pFoyt'&d.

Name of
Object

1. Dog

2.

3.

4.

5.

6.

7.

8.

9.

10.

It feeds, runs, barks

Reason

Take a walk outside and make a tist of 10 objects you

consider as tiving things. Now make a table as shown below to
give the reasons why you considered the objects as riving

things.

Here is an example.

Materials needed:

Method:

o Paper

o Pen

For coch
inwsti,gtion you
will rcguinc thc
mo?cniols
irdicotcd.
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Living things have certain features that are common to all of them' These are

called the characteristics of life.

Let's now turn to them.

1,1 CHARAGTERISTICS OF LIVING ORGANISMS

1.1.1 NurRmou

Nutrition"is the way in which living organisms obtain their food

Food:

o provides energy for daily activities'

. supplies materials for growth and

c keeps the body healthY.

Animals and plants feed in ditferent ways' You obtain your food from other

animals or from Plants.

Plants are different. They make their own food by a process called

photosynthesis.

1.1.2 ResPtnanox

During respiration, living things break down food substances in the presence of

oxygen to release energy. carbon dioxide and water are also produced.

Respiration: Food + Oxygen + Energy + Carbon Dioxide + Water

The organisms use this energy to move, grow and repair worn-out tissues'

1.1.3 Excnenon

Excretion is the removal of waste products from the body. lf these are allowed

to accumulate in the body they become poisonous and can kill.

Let us have a look at the waste substances that your body produces:
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Carbon Dioxide

It is rernoved through the lungs.

Urea

It is removed through the kidneys in the form of urine.

A little urea is also excreted through the skin as sweat.

Salts and Water

These are excreted in urine and sweat.

t"t.4 lamlrnelurv (on Serusrtury)
It is the process by u'*hieh organisms sense and feei changes in their environment
and nespond to them,

tet's iliustrate this with sornething very simpre which you must have experienceo
tirme and time again, What happens to you when you see or smell food? your
nnoutl'e starts to water, doesn't it? ln other words, you detect changes in your
envir*nment througfr your sense organs.

Fiants don't have sense organs but they too ean respond to stirnuri. For
*xarnple, the shoot of the plant grows towards light.

f .'t.S Gnowrru

Growth is the increase in size and development of an organism. Animals stop
gnowing onee they reach their adult size while plants keep on growing all through
their life.

t.,$"6 $soveugrar

tL$avement is easy to see in animars" you can move from one prace to another,
0r you can move only your body parts tike your anns or your legs. Most animats
eaR move in the same way.

4

E

fulovement in prants however, is not very obvious. onry part of a prant can move
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For example, if you place a potted plant near a window, after a feu; days you'll

observe that it has grown and bent towards the iight, Try it for yourself to confirm

what we've said.

1.1.7 Repnooucrtot

Living things produce young ones similar to themselves. Both aninnals and plants

reproduce. Animals lay eggs or have babies. Many plants produce seeds which

grow into new plants.

,6, Beforc furlher, complefe the following acfiviU.

You will find the answers at the end of the Module

a

a

2. List three functions of food in the bodies of living organisms.

3. Give two ways that urea is excreted from the body.

4. What are the differences rn movement between anirnals and pfants?

ACTIVITY 1

1. Define the term Biology
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1.2 BIOLOGY AS E SffiHffiruffiffi

Any biologieai pnoblern that mrises nrust he solved frr![nutlne a scientific process

Scientists finst obsen/e things and th*rr ask que*tion* ;l{.r*s-d thern. Then, to
answer these questions they must use the eeienrtifi*; rnr*t*.r,rd.

1.2.1 Tre SererurlFte Mffi!"imm

Now w'e wili have * loek *t the eteps invcBved iru the :ir.ir.:trtif!ff rneth*d.

These are as foifcws:

. Making observations.

e Coming up uvith a *-iynothesis"

a Designing and earrying or.rt an experiar.lent"

o Recording the resrrits

c Dedr.rcing fron'r the results whcthrar the eNper!mr:,i";t :;iipfiof,ts or r*jects the
hypothesis.

NOTE: Don't warry toa mucfr a&ouf tke {errn ffypofhesrs rrr:v,;. lt will bee*me eiearer

soon.

I will now illustrate the above with an exarnplc: - You rnust have absewed tttat
seeds germinate anly in wef sop/. So yer: m:ayB:e-rf forurard a ftypoffiesrs flraf
seeds need sya$er tar germinatien"

1.2.2 lxoucnoru - ffimmu*ergmru

Thg scientific method is nat eemplete without two impodant concepts i.e.

Let's now diffel*l:ii;*{,,* het*e*#tr-: ti;r+ *,,+r::

I
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lnduction is a rsa**oning process by which we start frorn particular experiences

and proceed to generalisation. lt is the basis of comiTlon sense on which we act.

It is not a certainty.

Dednrctiom is a prr:eess of reasoRing by which we draw conclusions by logical

ir"rference from Elve:n assurnptions.

Progress in sciiiix*,: is due to these two ecrnhined together

Let us make thtl ;.:i,*,":i'er.

lndtrction is us*d tugettrer with deduetion to nnake scientific discoveries. By

ulsing ineluction, s,.;!*r'ttist* abitain general theories. Fnorn these theorieS' they

then dedues n*v?,predietions. Tlrese predictions are then tested by obsenuations'

and experin'rent*.

1"2.3 ffiorrue rsm EXPHffitFsffir*T

To prove y*ur i:ypf:t'it*sis.yOU will have to design an experlment.

Take some $eeds and spw them in A:Pqt,eontaining dry soil. Then you water th€

soil daily and observe if the Eeeds gernrinate' lf they do, you eonclude that water

is required fcr gerrnination. HoWevei ypur. e5periment needs a control.

A eontrol provides a standard with which to eornpare the result of your

experiment.

ln this experiment, your conlrol witi be another batch of seeds which you'll sow in

dry soil without watering.

It is very important that both Eroups eif seeds are kept in the same conditions

except for the rvater they receive or not. That is, all the other experimental

conditions or variafu&es of the experiment must be eonstant.

We shall now iot[c at rrariables in slightly more eietail.

t

11

t
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I

ACT|V|TYI

List five sfeps which are invorved in the scientific method:

t. eomplete the foilowing scnfenees:

(a) lnduction,s a.

(b) Deductibn is a.

3. Why is a control important to your experiment?

E Beforc pvceeditg fu*hen, completa thc following activify.

You wi I find the answers at the end the

f .3 VARIABLE

A variable is a factor which may change during an experiment. Examples of
variabies in your experiment are light intensity and temperature.

A variable can be a dependent variable or an independont variable.

1Z
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1.3.1 DepEruoE*TVARTABLE

The dependent variabte is what you measure during an experiment, the

readings depend on something which you are varying.

1.3.2 lruoepenoeNTVARIABLE

The independent variable is what you control and vary during the experirnent.

Such an experiment where you control the conditions is called a contralled

experiment. This is important because then you are making sure that no other

factor is influencing your results.

Result

Let us come back to our experirnent. After a few days, you will observe which

batch of seeds has germinated. This will be your result.

.6 Bcforz proceedfuE further, complete the follouing aefivify"

depend an s*rnething

ACT|V|W 3

3.

1. What is a variable?

2. Mention two types of variables:

4 What is an independent variable?

which you vary during an experiment,

Complete the following :

The values of a ....

You willfind the at the end of the Module

a
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1.4 tNTERpRffiT&y&ffiru &rum ffiffiFdffia_ffiffi$&N

Now you wlll see wh*th*r y*ur rceults surpg*r*#:y;**r h1rpr.:thqsis or reject it.

For example, let us iniagina th* results clf y*un sxp{Br!ffi*s}t ** follows: the bateh

of seeds, which receiv*d wat*r genminated, and tlr*^Lr*t*h, wirich did not reeeivCI

water, failed to gerr*ln*te"

This result therefone shows ti"rat water is required f*r g*rmination. This supports

your hypothesis.

1.5 HYPOTI{ffi$ES - WffiAry' fiS 8Y?

Wg can say that a liyp*th**!s is a trial ide* rn;ld* irr $cia:tr-:{xr uvhlch needs further

investigation. During and after the inve*tigat$on, w# e{:il elther confirm or reject a

hypothesis. ln faet a hypothesis i* *n intci&gent CIr er:luc,tted guess.

Every scientifie diseovery begir:* with n hyp*th*""eie. i-et's i$lustrate this with ar.l

exarnple:

A scientist name John Friestley pi*t fonward ti"le follerwi*g trypothesis while

working with an ilnknow.t gas. $-ie got th* sdea that tF'le g-*s wouid make a

glowing candle burn bmght*r" $t diri w$:mn he tested hi* idea" This gas was laten

named oxygen.

I
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We son now pr€sqed "euitk t6qe f*8!*wiqg inves?igstiem.

lruvrsneemmru 2

f#art*, de*;sgrl amd cerry ouf e confroffed experiment.

Wrtt*t up ert experimenf usrng the example we. have iust

considered on seed Eerntination, flrls must include the

f*li* l+i* ; g,: li ** din gs:

1" &*;tr elf experunrenf

Wfiy r:id yau da the exP*rirnent?

2. Frocedure

What did you do?

Give your mathod sfsp by sfep and iamember'to include

your control

3. ffiesuf$s

Yeu wEil hotre f,o
ree*rd your
ggxswers in the
spae& prov[ded"

15
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4. lnterpretatian and Qonclusisn

After designing yaur experiment, carry it ouil
Make obsoruations daily, recard them and state your

conclusions,

T.S A THEORY

J.Priestley was able to prove his hypothesis using a vary diroct method, But it,s

not always as clear cut as that. scientists sometimes have to rely on ths
aceumulation of indirect evidence to give the hypothesis its acceptance. As more

and more indirect evidenee becomes available, the hypothesis gains incraasing

aeceptanoe. Wc can say it gains a piomotion to baeome a theory.

evidence

A theory is therefore a set of consietont scientific assumptions supported by
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I
o

o

a

POINTS TO REMEMtsER

Biology is the studY of life.

The characteristies of living things are nutrition, excretion, respiration, irritability,

growth, movement and reproduction.

The scientific method used is to solve biological problems.

The scientific rnethod involves the following steps:

r hrlaking observations

. Stating a hypothesis 
r

. Doing experiments

. lnterpreting the results

. concluding whether we have proved the hypothesis or not.

A variable is a factor which can change during an experirnent.

The values of a dependent variable depend on something which you vary during

an experiment.

An independent variable is a factor which you control and vary during your

experiment.

Experimentsmustbecontrolledtogetreliab!eresults.

#

a

C

c

a

c

1
'l

t

1

a
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INTRSDUGTISN

Good scientiste must know how to use apparatuses properly. They must be able to

maka p!'+per cbs*rvations, me&surements and finally they must interprot the results.

You will now recall that in the previous Unit, we looked at the chanacteristics of

organisrns, $ome of these characteristics were identified following observations and

investigations, sometimes using a specific apparatus before drawing conclusions.

ln this Unit we turn to those apparatuses helping us to make acculate observations for a

better understanding of those characteristics,

OBJECTIVES

At the end of this Unit you should be able to

use a hand lens and light microscope to observe organisms

make proper drawings

make measurements

calculate the magnifications of your drawings

present results in a proper manner

process your results and draw conclusions from these results.

a

a

a

,
a

a

21
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2.0 BIOLOGICAL ESUIPMENT

ln Biology and other science subjects, we normally make use of equipment and

apparatuses e.g. a hand lens, a light microscope. These can be very expensivc

at times e.g. an electron microscope, We must know how to use them prop*rly

to get accurate results, but also to make sure they last for a long tirne.

We must also be able to make proper observations, measurements and r*cord

them.

Finally we must interpret them because results without interpretation are

meaningless in Science.

Some common apparatuses that you will be using while studying biology are as

follows:

hand lens

light ,rnicroscope

test tube

scalpel

bunsen burner

thermometer

beaker

.6

1

A9TrVrTy'l

Give two rea$ons why it is importanf fo use biologieal aquipment

properly.

a

a

a

t

a

a

a

Bcforu pvceediry fw'fhen complete the followirg octrwfy"

22
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You willfind the answers at the end of the Module

2"7 SAFETY IN THE TABSRATORY

You should always keep in rnind your safety while working with any apparatus'

You are strongly advised to follow these safety rules whenever you are doing an

experiment.

c Follow the procedure for the experiment carefully'

a Keep long hair tied back and wear cotton'elothing'

o lf possible, wear a lab coat when handling chemicals or biological specimens

r Wear goggles to protect your eyes.

e Wash your hands thoroughly after using chemicals or touching biological

specimens.

e lf you are unsure about how to carry out a procedure, ask your tutor first'

o Handle glass equipment with care; make sure they cannot roll off or be

kneeked onto the floor.

e Treat any minor accidents like cuts and bur*s lrnmediately.

3. Lisf fen apparafuses found in a labaratory

2. Why is it important to interpret resu/ts?

aa

1
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ACTTV|TY 2

Why is it important to wear goggles when you are working with

I a boratory a p p a ratu se s?

2. What can you do if you are not sure how to carry out an experiment

safely?

3 The following are some labaratory safefy rltles, p/ease answer true or

false:

(a) , Foltow the procedure for the experiment carefutty

(b) Sfore food in the laboratory's refrigerator.

(c) Treat any minor accidents

(d) Eat in a laboratory

(e) Wear a lab coat

Bio.oc"-V::.-:' -\-: sKtlt s

.6 Bcfow furthcr, compbfc thc fottowittg aativi?y.

You will find the answers at the end cf the Module

2.2 OBSERVING AND MEASURING

l.lotc: Also rcfcr to Physics -''Jtfiodulc 1: 1.1

ln the previous Unit we saw how to devise experiments to prove a hypothesis.

Now, you will learn how to make observations.
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2.2.1 OeseRvlNo Surt-t- Onoerutsus

Very often in biology, you will have to look at details in small organisms. This

may not be possible with the naked bye. We need a hand lens.

A hand lens can magnify an object about 10 times, that is, it makes the object

look 10 times bigger than it is.

lf even then the object is too small, then you use a light microscope,

Eye piece (lens)

Tube

For focusing
Nose piece

Objective lens

strge

Iris diaphrngm (for
controlling light
intensity)

Mlrror for
dlrectlng light

Light Microscope

ln lnvestigation '!, on page 19, we'lltake you through the stages to use a

microscope correctly.

25
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When you observe small organisms, you'll often have to record your

observations in the form of drawings. A drawing must look like the real

specimen, but it must be kept as simple as possible. You have to avoid shadings

in a biological drawing. Your lines must be clear and well-defined.

Here is an example of a good and a bad drawing of a leaf.

Bad drawing Good drnwing

Wc con now pt'ocG:d with the following invastigntions.

lxvesTlGangN 1: Learning to use the microscope.

For eoch

investigation you

will raguire the

mbtcriols

indicotcd.

Materials:
o Microscope

r microscope slides

. cover slips

. a variety of small objects like a hair, a small leaf,

crushed potato, thin tissue Paper

Method:

1. Look at your microscope carefully and the one

on page 17. Your microscope may be slightly

different. Obserue it well before using it.

2. Putthe miuoscope on the table in front of you

5.
26
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with the arms towards you and the stage away

from you. You rnust face a light source like a

lamp or a window.

3 Turn the nosepr'eee until the low power

objective clie&s inta pasitian.

Note : You willfind 'X10'written on the low

power objective. This is its rnagnification.

8.

4.

5.

6

Now look at the microscope from the side and

turn the coarse adjustment tc lower the

objective to abauit 5 mm fram the stage.

Look into the miarosaope and turn the mirror

until you get briEht light ,eflecting through it.

Spread the crustted patato ftlat on a g/ass s/lde

in a drop af water. Carefully cover it with a

caver slrp so that no air bubbles are trapped.

Then clip it on the sfage so fhaf the specimen

lies exactiy under the objective.

Laoking through yaur eyepiece, turn the

coarse adjustment *lowly fowards you sa that

the body fube rnoues up. Continue this until

your.specimen comes inta focus, that is until

you get a clear image of your specimen.

7,

t

i

a

Adjust the diaphragm so that you get maximum

lighting, but it shou/d not be dazzling. Now

your microscope is ready for observing any

specimen

27
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Now turn the fine adjustment until you get the
sharpest image of your specimen.

Now draw what you observe. Remember you

must draw only what you see as precrse/y as
you can. Avoid shading your drawing"

Remove your prepared slide and repeat
procedures 7 to 10 with your other specimen.

10.

11

9.

q, lruvrsnoaloN 2: usrng the light microscope to took at organisms in

For eoch
investigotion you
will reguire the
moteriols
indicoted.

Materials:

. Microscope

. microscope slide

. cover Slip

. dropper

. a beaker of dirty stagnant water from a river or
pond

Method:
1. Carry out procedures 1 to 6 from investigation 1

to adjust your microscope.

Place a drop of the difty water on the slide and

carefully cover it with the cover slip.

3. Examine this specimen under the rnicroscope.

2.

28
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Itlote : You can also collect water frorn a stagnant pond or puddles to repeat your

observations.

InvEgmegrloru 3r Using a hand lens to obserue common organisms.

Move your slide slowly up and down, right and

left and look at the organisms found in the dirty

water. You may see sma// pieces of plants,

algae anci small organisms that will be moving

about.

4. You can repeat the experiment to obserue

other organisrns in the dirly water.

For eoch

investigotion you

will reguire the

moteriols

indicoted.

Materials:

e Hand lens

o a variety of small plant and animal species iike a

flower leaf

c an ant

. worm

Method:

1. Place your flower on a flat suiace and obserue it

with the hand lens. Place the hand lens near

your specimen and move it up slowly so that you

get a fine image.

2. Cut the flower along its length and obserue each

of the flower parts

29
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3. Now obserue the other specimen. Look for fine

details which you would nof see with the naked

aye,

,6 *cforv prccacdirg fwtlpr, cunploto t{n foltouitg activify,

will the answers at

1

ACT|VTI"Y 3

Why do we use hand lenses and microscopes in observrn g small

organisms?

2. Name two lenses found in a light microscope.

3. What is the function of an iris diaphngm in the light microscope?

4. Name any five parts of the light microscope.

}.
I

30
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2.2.2 MnxtHc MeasuReueurs

During your observation you will often have to make measurements. This may

be in different forms. Ycu may have to

1) use a meter rule, for example, to measure the height of 40 persons.

2\ Take readings from a thermometer or any other graduated apparatus,

e.g.a potometer. (See flg.7, module 5, Unit 1 - 3 3)

3) Count.the number of organisms in an identified area e.g. number of frogs

you can find on a piayground.

It is very important to make accurate measurements. You must take precauttons

,to obtain accurate readings. For example, if you are taking a readrng from a

graduated apparatus like a ruler, you should place your eyes directly opposite the

mark to be read.

Correct eye position

Incorrect eye
position

\

Incorrccl elt
posiI ion

I & 70 & m 1ro ts

lf you are measuring the volume of a liquid, pour it into a measuring cyllnder.

Then place the cylinder on a level table and place your eyes at the meniscus

Read the lower meniscus as shown below.

Incorrect e1e
position

Correct eye position l,ovver nreniscus

Incorrect eye
position

50

45

40

35

30

N
15

10

s

31
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As you carry out an experiment, you wif l observe things and very aften make

measurements. This is your result. You must present your results in a clear ar:i
logical manner.

6 Bcfotp procccditrg furthcr, complefc l{u folloriry ocfiut'fy.

You will the answers at the end of this module

2.3 RECORDING ANB PRESENTATION OF
RESULTS

The best way to present a result is in the form of a table.

For example, look at Table 1 below which shows the number of bubbles

released during 5 minutes by an aquatic plant at different temperatures.

Temperature / oC Number of bubbles released
from aquatic plant /Smn

0
10
20
30
40
50

0
20
29
38
49
45

Table 1

(a)

(b)

(c)

(d)

ln each of the sfafements, write True or False:

We use a meter rule to measure height

A themtometer is an instrument used to measure volume

of liquid

You can use a measuring cylinder to measure the volume

of water

ln measuring a volume of water contained in a measuring

cylinder, you read the upper rneniscus

1

ACTIVITY 4

32
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Line Graph

You can also present your result in the form of a line graph. For example, you

can take the results in Table 1 and present them as a line graph.

60

oo 50

E40
Eao
o

7zo
{1,F10

0

0 10 20 30 40

No. of bubbles released

50

Mte: Also nefer to Chemistry - lrtodule 1 - Unit 1: 1.5 ond Physics - tlAodule

I - 1.4.

Bar - Chart

Sometimes you can best present your results in the form of a bar chart.

Suppose you measure the height of 50 friends who are 15 to 16 years old. You

can present the results in the form of a table as in Table 2.

Height groups / cm. Number of persons

in each group

pa - 124

125 - 129

130 - 134

135 - 139

140 - 144

145 - 149

3

I
10

13

7

I

t
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Table 2

You can represent such a result as a bar chart.

15

12

o

9

6

0

o
o)

z

3

120 124 t25 130 134 135 139 140 t44 145 149

Height Groups (cm)
I

I

I

.

i

34
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Pie Chart

Consider Table 3 showing the composition of air in the atmosphere.

You can show this result in the form of a circle withr each gas as sectors of the

circle.

Carbon dioxide 0"04o/a

Rare gases lak

3

Gas Percentage of Gas (%)

Oxygen

Nitrogen

Carbon dioxide

Rare gases

2A

79

0.04

Less than 1

35

SKILLS

This is a pie chart.

Nitrogen 797o
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.6 kforc pocecdirg firther. conplctc lfu foilovirE acfiviftt.

ACTIVITY 5

1. List four forms you can use fo present experiment resu/fs.

2. The best way to present a result is in the form of a

3.

You will

What is the percentage of nitrogen gas in the atmosphere?

this module

36
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Wc con now pnoc?Gd with t*re following invcstigrotion.

luvesncmoU: observing some properties of common organisms.

For eoch

investigotion you

will reguire the

moteriqls

indicoted.

Materials:

r Paper

r Pen

o Hand lens

Method:

1. Take a walk outside and obserue attthe common

organisms that you can find like birds, flowers,

fruits, dogs, etc.

2. Make a table to show the properties of fhese

organisms as follows:

Organism Colour Size Sound Smell

Bird red &

grey

20 cm chirps None

I

37

You will hove to

record your

onswers in the

spoce pr"ovided.
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2.4 CALCULATING MAGNIFICATIONS FOR
DRAWINGS

when you draw a specimen, you must always specify the number of times your

drawing is larger than the actual specimen. ln other words its magnification.

You calculate magnification as follows: -

Magnification = Size_of drawino

Size of actual specimen

Let us imagine that you are drawing an insect.

To calculate its magnification, measure the largest part of the insect's body.

Take it to be 20 mm.

Now, on your drawing, measure the region of tfre insect's body. Let us say it is

43 mm.

Magnification = 43
20

Therefore below your drawing you will write x2 . This shows that your drawing

is about two times bigger than the actual specimen.

2
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6 Ecfotz pwcccdirg firllcr, canplotc t{e folbriry octivif.

You willfind answers at the end this module

2. How can you calculate the magnification of a drawing?

Lucy measured the largest part of an rnsecf's body and found it to be

30mm in length. Afterthat she drew the insecf on a piece of paper.

She fhen measured fhe insecf's body on her drawing and it w{s 60mm

(b) What number will Lucy write below the drawing? ....

1

3.

ACTIVITY 6

What is a magnification of a drawing?

in length.

(a) Calculate ils magnification.....

(c) What does the number show? ......

39
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Wc con now prloccsd with tlre following invcstigofim.

lNvesnonnou 5: working out the magnlflcation of a drawing.

NorE: Remember to measure the same regions on your drawings and on the

For eoch

investigotion you

will reguire the

moteriols

indicoted.

You will hove to

recond your"

onsw?rs in the

spoce p.ovidcd.

Materials:

o Hand lens

o small leaf

o small insect like grasshopper

o p?per

o p€Il.

Method:

1. Spread the leaf on a flat surface.

2. Make a drawing of the leaf.

Calculate its magnification and note it below
your drdwing.

Repeat the above procedures forthe rhsecf.

3.

specimen

40
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During the interpretation of your results, look carefully at your results and answer
questions.

2.5 INTERPRETATION OF RESULTS

What do the results show? Do they prove anything? When the results are in the

form of graphs and charts, you must look for any pattern shown. Using these

interpretations you can draw a conclusion, ln so doing, you will be in a better

position to either support your hypothesis or reject it.
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I
o

POINTS TO REMEMBER

Allequipment and apparatus must be used safely.

o A hand lens and a microscope are used to magniff objects.

o Drawings must be simple and precise,

. Measurements must be precise and accurate.

o Results are presented in a clear and logical manner. These may be in the form

o ofa

o table

o graph

o bar chart

o pie chart.

o Alldrawings must have a magnification

o The magnification of a.drawing = Size of drawinq,
Size of specimen

o lnterpretation of results include

o answering questions

. looking for patterns

o and drawing a conclusion

12
\
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2

ANSVT'ERS TO ACTIVITIES

Unit 1

Activity 1

1. Biology is the study of living things or organisms'

Activity 2

2.(a)

(b)

Provide energy for daily activities
Supplies materials for groMh
Keeps the body healthY

It is removed through the kidney in the form of urine'

A little urea is also excreted through the skin as sweat

Animals Plants

Movement is Movement is not obvious

Can move from one place to
another

Only part of a Plant can
move

3

4

1 Making observations
Coming up with a hYPothesis
Designing and carrying out an experiment

Bfi::1,fft::11?t""5.rrts whether the experiment supports or rejects the

hypothesis

ls a reasoning process by which we start from particular experiences and

proceed to generalisation.
ls a proces.6f ;easoning by which we draw conclusions by logical inference

from given assumPtions'

A control provides a standard with which to compare the result of your

experiment.
3.

Activity 3

1. lt is a factor which may change during an experiment'
2. Dependent variable

lndependent variable
3. Dependent variable
4. A factor which you control and vary during your experiment.
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Unit 2

1

2
3

1.

2.
3.
4.

Activity 1

1. To get accurate results
To make sure the equipment lasts for a long time.2. Results without interpretation are meaningl6ss in science3. Hand lens, light microscope, test tube, scllpel, Bunsen burner, thermometer,

beaker, measuring cylinder, pipette, water condenser

Aclivity 2

To protect your eyes
Ask your tutor first
(a) True, (b) False, (c) True, (d) False, (e)True

Activity 3

To magnify objects
(i) Eye piece lens, (ii) Objective lens
For controlling light intensity
0) qye piece lens, (ii) tube, (iii) lris diaphragm, (iv) stage, (v) stage,

(vi) nose piece

Activity 4

1. (a) True, (b) False, (c) True, (d) False

Activity 5

1 Table
Line graph
Bar chart
Pie chart
Table
79o/o

Activity 6

2.
e

1.

2.

3.(a)

(b)
(c)

the number of times your drawing is larger than the actual specimen
Magnification = size of drawino

size of actual specimen
Magnification=Q1]=2

30
She willwrite x 2
The number shows her drawing is about two times bigger than the actual

specimen

1-

4
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