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General Guidelines 

Student Learning Outcomes 
Students are required to carry out practical work as an integral part of the course. They are advised to 

maintain a laboratory practical in which they record, experimental arrangements used, the 

observations made, the analysis of these observations and the conclusions. Through experimental 

work the students are expected to develop the following skills: 

1. Techniques
• Cutting of longitudinal and cross sections parts of plant.
• Making slides from fresh cultures (stain/glycerin).
• Locate different systems in dissected animals.

2. Information Handling
• Search, select and interpret scientific information from a variety of sources. Display of results

in tabular and graphical forms.
• Analyze, interpret and draw inferences from a variety of forms of information including the

results of experiments.
• Demonstrate knowledge and understanding of biological facts and principles, practical

techniques and safety precautions.

3. Experimental and investigative skills
• Use of microscope and other tools for accurate biological investigations.
• Observe gross features and fine details and find similarities and differences.
• Become acquainted with the use of scientific instruments and equipments.

4. Attitudes
• Display respect for evidence, rationality and intellectual honesty during investigation tasks.
• Support for collaborative activity, active inquiry, problem solving and decision making.
• Demonstrate knowledge and understanding of the personal, social, economic and

technological applications of biology in modern society.

Post Lab Activities 
Post lab activities / questions have been included in the student laboratory manual. If students do not 

have their manuals, please provide the questions to them by writing on the board. Do not give the 

answers. The answers provided in teacher's manual are for guidance. Responses can be handled in 

many ways: 
• Brain storm with the class.
• Divide students into groups of 3-4 and have them work out the responses.
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No matter which approach you use, bring the class together to discuss responses as a whole. Let 

students do the talk and discuss. 

Assessment Checklist 

1. Procedure followed carefully and exercise completed satisfactorily.

2. Microscope used properly.

3. Clear and large diagram drawn.

4. Diagrams of the structures listed are accurately labeled.

5. Apparatus, materials and chemicals are handled with care.

6. Observations recorded fully and with understanding.

7. Interpreted the structures identified: evidence of ability to relate structure to function.
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General Safety Procedures 

Before you begin ...... . 
1. Keep your work table neat and clean. Make sure that has no unnecessary things such as school

bag, files, clothes and books etc.

2. Read carefully all the instructions in your practical manual/ book before you do anything.

3. Look out for possible safety precautions.

4. Be sure that equipment and glass-ware are clean before use.

While you are doing the experiment .... 
1. Follow the directions in the practical manual/ book precisely.

2. Do not wander around and do not endanger people around you.

3. Wear or use protective devices that are provided to you. These protective devices include

goggles, gloves, apron and safety tongs.

4. Use wire gauze or sand bath for heating. Never leave heating apparatus unattended. Turn off

Bunsen bu mer or spirit lamp when you have to leave your work table for a while or when you have

finished your experiment.

5. Handle the apparatus and other instruments particularly sharp objects carefully to avoid damage

and loss.

6. If you have broken any glassware (beakers, test-tubes and thermometers etc.) or spilt anything,

report to your teacher at once. You may have to help in cleaning up.

7. Be aware of where fire extinguishers, fire blankets and first aid box are located in the laboratory.

8. Do not eat or drink in the laboratory.

After you have finished .... 
1. Turn off water and gas taps, disconnect electrical connections and return your apparatus to Lab

Staff.

2. Clean your work table.

3. Do not dispose of material in the sink unless you are instructed to do so.

4. Wash your hands thoroughly.

The best preventive measure is always to be careful and alert. Take care of yourself and people 

working around you. 
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Guidelines on Biology Drawing 

1. Your drawings should be large, showing details you need to include in the drawing.

2. Draw what you see - not a textbook diagram.

3. The different parts of the specimen should be drawn in the correct proportions.

4. All drawings and labeling (in capital letters) should be done in pencil. Use a sharp 2B lead

pencil for clear outlines. Avoid fussy or broken outlines it make difficult for the examiner to

assess your drawing.

5. Do not shade with the side of your pencil. do not use crayons or coloured pencils.

6. Leave sufficient space on either side of your drawing for labels. Write a title at the bottom of

each drawing.

7. Label neatly and legibly. Write horizontally and space out your labels neatly.

8. Take care of your singulars and plurals, e.g. a line pointing to one seed should not be labeled

as 'seeds'.

9. Labeling lines should not be cross each other. Avoid long labeling lines that cut across the

whole drawing.
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Description of Dissection Box 

Dissection box is used for dissection of animals and plants for the laboratory. It contains the following 

items: 

No. Name of Article Number in 

Dissection Box 

1 Scalpel Two 

2 Forceps Two 

3 Hooks Three 

4 Dropper One 

5 Blow pipe One 

6 Razor One 

7 Seeker One 

8 Pair of scissors Two 

9 Retractor One 

10 Needle One 

11 Lancet One 

The uses of items are given below. 
• Scalpel: It is used to cut different

parts of the animal and section of a

plant.
• Forceps: It is used to hold small

tissues or skin of animals.
• Hooks: A set of three hooks is used

to stretch the tissues of animals during dissection.

Dissection Box 

• Scissors: These small and large scissors are used for cutting purpose.
• Retractor (lifter): It is used to retract or lift tissues or other materials.
• Lancet: It is used for removing membranes.
• Needles: It is used to make holes in certain part of animal or plant. It is also used to separate

stretched tissues and blood vessels.
• Seeker: It is used to search or trace the hidden parts of dissected animal.
• Razor: It is used for sharp cutting, various cross sections of plants and for the preparation of

slides.
• Blow pipe: It is a hollow curved tipped pipe. It is used for blowing purpose.
• Dropper: It is used to put drop of liquid material.
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Scalpel Forceps 

Scissors Retractor (Lifter) 

Seeker 

Needles Razor 

Dropper 

Blow pipe 

Glass slide 
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Using a Microscope 

Lens 
increases the degree 

of magnification 

Eyepiece 
moves to focus the 
image onto the eye 

Bigger lens 
can be swivelled round 
for greater magnification 

Objective lens 
· . provides the first 

magnification of the
object on the slide 

Compound microscope 

, Glass slide 
holds in place the 
object to be viewed 

Mirror 
swivels to collect light 
rays and direct them 
towards the glass slide 

Microscope is an expensive instrument that must be given proper care. The following suggestions 

should be kept in mind. 

1. If it is necessary to carry your microscope, always carry it in an upright position. Grasp it firmly

with one hand, while supporting the base with the arms towards you. Do not tilt or jar the

microscope during transit. Never keep microscope near edge of table.

2. The ocular and objective lenses often require cleaning. These glass lenses are easily scratched

and should be cleaned only with lens paper.

3. Learn to keep one hand on the fine focus knob and focus continually up and down while
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studying a given object. 

4. Do not tilt the microscope while observing any kind of preparation. The microscope is less

likely to be knocked off the table when in a vertical position.

5. Adjust the mirror (if present) and iris diaphragm to give a clear but not too bright view through

the eye piece.

6. Place the specimen slide on the stage and secure it in place with clips.

7. Using the coarse adjustment, lower the body tube until the objective lens is close to but not

touching the slide.

8. Now look through eye piece and use the fine adjustment to raise the body tube until the

object on the slide is brought into focus.

9. Always start with low power objective lens to locate the parts of the specimen and then switch

to higher power objective lens to observe the details.

10. Always use a cover slip on wet mount preparation.

11. Do not remove any part from the microscope.

12. Clean the microscope and put it back at its proper place after use and be sure that low power

objective has been turned in position, the body tube has been moved down, the microscope

has been restored to upright position and the clips do not extend beyond the stage.

13. If you find that your instrument is not working properly report it to your teacher.

Dissecting microscope 
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C H APTER 

Introduction To Biology 

Part 1: Study of different types of bacteria 
with the help of prepared slides 

Date _____ _ 

Bacteria are prokaryotes. They differ in size and shape. Bacteria range from 1-
10 µm in length and from O .2-1 µm in width. A bacterium is surrounded by cell 
wall and cell membrane. A well defined nucleus is absent. The genetic material 
is in the form of a large coiled chromosome. Bacteria are classified in four types 
on the basis of shape. 
• Cocci (Singular: Coccus) are spherical.
• Bacilli (Singular: Bacillus) are rod shaped.
• Vibrios (Singular: Vibrio) are comma-like.
• Spirilla (Singular: Spirillum) are spiral. There are more bacteria 

and microbes in our body 

than actual cells that 

make up the body. 

Bacilli 

Vibrios 

Figure 1.1.1 : Different types of bacteria 

► Prepared slides of different bacterial types, microscope

0 

Spirilla 
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► 

0 Observe the prepared. slides of bacteria with 
the: help of microscope under low and high 
powers. 

A CAUTID'N

• H,rndlc the �hd�s

carefully.

• Cle.in the slide,

ornl.ir lens, .ind

o bJecti ve of

Record your observations. 

rn i c roscope before

observin(:l.

Sr. o. Shap 

FASCINATING FACT! 

A slnsle bacteria cell, slven, all the food It needs, could divide Into a ball of cells 

to the size of the Earth In 24 hours. 
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Part 2: Study of Amoeba, Paramecium and 
Volvox with the help of prepared slides / 
fresh culture / charts 

I ----------------------------------11 Date ______ -----

Food 
vacuole 

Endoplasm 

Nucleus 

Cell 
membrane 

(a) StudyofAmoeba
Amoeba is a unicellular eukaryote. It has an irregular shape, which
continuously changes due to thin and flexible cell membrane. It has finger-like
projections called pseudopodia (Singular: pseudopodium) which help in
movement and intake of food. Cytoplasm is differentiated into outer ectoplasm
(non-granular) and inner endoplasm (granular). A well-defined nucleus is
present in the endoplasm. Many contractile vacuoles and food vacuoles of
different sizes are present in endoplasm. The contractile vacuole performs the
function of excretion.

Pseudopodium 

Ectoplasm 

-+--+-------- Contractile 
vacuole 

Figure 1.1.2: Structure of Amoeba

Prepared slide/ charts, microscope, glass slide, cover slips, dropper, Petri dish, 
blotting paper, beaker, fresh culture 
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► 

0 Observe charts and prepared slide under 
microscope. 

From fresh culture· 

• Add a drop of water from the fresh clilture
on the glass slide.

• Coveritwith the cover slip.
• Observe under low and high powers of

mici-oscope.

A_cAUTIO'NS 
• Never press he cover

slip vigorously. It may 

break or dam.J§:e the 

• Re move excess of 

water around cover 

slip with blottin� 

p;:iper. 

Draw and label what you have observed under microscope and compare it with 
prepared slide/chart. 
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► 

(b) Study of Paramecium

Paramecium is a miicell:ular eukaryot . It is slipper shaped i.e. lo,ngated 
cylindrical at ant.erior end, .. nd narrow at posterior encl It moves with the help 
of hair-like tructures called cilia (Singular: cilium which are present on the 
entire urfac . It possesses two nuclei large one is c-alled macrooo loos and 
small one i micronucleus. Two contractile vacuoles and many food vacuoles 
are present. The oral groo e leads through a sm 11 opening into a narrow tube, 
the gullet 

Pallid& 

MaaoouclelD 

OI a 

An:alpom 
Fig 1.·1.3: Structu - of Parameeium

Prepared slides I fr&sh oullur-e I <:harts of Paramecium. microscope, glass slides, 
cover slips, dropper, Petri dish, blotting paper, beaker, glyoe:rine 

Observe charts and prepared slide undei ·wtr,, a Ponrmedtrm has so
mterOSCOp · manvcilfa onitssurfa:ce?

From fresh cu.Jiul-e· 
• Put a drop of glycerine on a glass Ude to

· ck th movement of Paramecium.
• Adda. drop of water from the fresh culture

onit
• Cover it wi1h the cover slip.
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