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The effect of teaching biology using Jigsaw and Action Flow
Lesson on the Academic Achievement of 9" grade students, who
are taking the International General Certificate of Secondary

Education, and their attitudes toward it

By
Deemah Naim Wafa
Supervisor:
Prof. Ghazi Jamal Khaleefa
Abstract

This study aims at exploring the effect of teaching Biology by using the
Jigsaw and the Action Flow Lesson strategies, particularly lecture- share-
learn strategy, on the academic achievement and the attitudes of ninth grade
(IGCSE) students toward it.

The subjects of the study consisted of three schools as follows: Al Raed
Al-Arabi School, Bunat Al- Ghad School and Al Maarif School,which have
been selected purposively; one 9"IGCSE class was selected from every school
and randomly assigned the following groups: Control group, the first
experimental group (Action flow lesson), and the second experimental group
(Jigsaw). The control group consisted of (16) students, who have been taught

biology using the conventional method, the first experimental group consisted



of (20) students, who have been taught biology using the Action flow
lesson strategy and the second experimental group consisted of (24) students,
who have been taught biology using the Jigsaw strategy.

Three tools of the study were developed by the researcher; the
achievement test, the attitude scale, and the teaching materials. The researcher
introduced these tools to a jury of specialists, to assure their validity and
reliability. The study results showed that there were statistical significant
differences between the three means of ninth grade (IGCSE) students on the
achievement scores in biology, due to the teaching method (traditional, Action
Flow Lesson strategy and Jigsaw strategy) in favor of the Jigsaw and Action
Flow Lesson strategies, and there were statistical significant differences
between the three means of ninth grade (IGCSE) students on the attitude
scores in biology due to the teaching method (traditional, Action Flow Lesson
strategy and Jigsaw strategy) in favor of the Jigsaw.

Keywords: Jigsaw, Action flow lesson, Lecture- share- learn, Biology,

Achievement, Attitudes.
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No. Chapter objectives: Chapter 10 Pathogens and immunity Objective
level

1 Define “pathogen”. Knowledge

2 Define “Transmissible disease”. Knowledge

3 State that transmissible diseases may be transmitted through direct Knowledge
contact or indirectly.

4 Give examples on diseases transmitted through direct contact limited to Application
AIDS and Athlete’s foot.

5 Give examples on diseases transmitted indirectly through respiratory Application
passages limited to influenza and cold.

6 Give examples on pathogens that cause diseases transmitted indirectly Application
through food limited to Salmonella bacteria.

7 Give examples on diseases transmitted indirectly through water, limited Application
to poliomyelitis and cholera.

8 Give examples on diseases transmitted indirectly through vectors limited | Application
to rabies and malaria.

9 Explain how the skin acts as a mechanical barrier. Understanding

10 Explain how nose hair acts as a mechanical barrier. Understanding

11 Explain how mucus acts as a chemical barrier. Understanding

12 Explain how stomach acid acts as a chemical barrier. Understanding

13 Explain the importance of hygienic food preparation in controlling the Understanding
spread of diseases.

14 Explain the importance of good personal hygiene in controlling the spread | Understanding
of diseases.

15 Explain the importance of waste disposal in controlling the spread of Understanding
diseases.

16 Explain the importance of sewage treatment in controlling the spread of Understanding
diseases.

17 Define “antibody”. Knowledge
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18 Define “antigen”. Knowledge

19 State that antibodies lock on to antigens leading to direct destruction of Knowledge
pathogens or marking of pathogens for destruction by phagocytes.

20 Explain how each pathogen has its own antigen that has a shape Understanding
complementary to the antibody’s binding site.

21 Define “active immunity”. Knowledge

22 Explain the formation of memory cells from lymphocytes. Understanding

23 Explain how active immunity is gained from vaccination. Understanding

24 Define “passive immunity”. Knowledge

25 Explain how active immunity is gained after an infection by a pathogen. Understanding

26 Explain how passive immunity is gained by infant from mother. Understanding

27 Explain the importance of passive immunity for breast fed infants. Understanding

28 Explain how passive immunity is gained by receiving injections of Understanding
antibodies.

29 Explain the role of vaccination in controlling smallpox. Understanding

30 Explain the role of vaccination in attempts of controlling poliomyelitis. Understanding

31 Explain the consequences of people refusing to get vaccinated against Understanding
measles.

32 Explain the role of the immune system in developing Type 1 diabetes. Understanding
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A table of specifications which shows the relationship between the content and the objectives in
the test

Objective | Knowledge Comprehension Application Total
Content
10.1 Pathogens 3 3 2 8
10.2 Body defenses 0 9 0 9
10.3 The immune system | 5 7 3 15
Total 8 19 5 32
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Aim:

Being introduced to different ways through which pathogens could invade our bodies and
mechanisms by which our body develops immunity against pathogens.

Content Terms:

e Pathogen
e Antigen
e Antibody

e Immune system

e Active immunity

e Passive immunity

e Autoimmune disease

The table of specification for the Achievement test.

bjective | Knowledg | Understandin | Applicatio | Total Numbe | Significanc | Number

e g n r of e of
lessons | percentag | question
e s

Content

10.1 3 0 5 8 2 25% 7

Pathogens

10.2 Body |3 7 0 10 2 25% 10

defenses

10.3 The 4 8 2 14 4 50% 14

immune

system

Number of | 10 15 7 32 8 100% 31

objectives

Objective | 31.3% 46.9% 21.8% 100.0

significanc %

e

percentag

e

Number of | 9 17 15 31

questions
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Classifying test statements according to Bloom’s taxonomy

Level Test Statement Number of Questions
Knowledge 1,2, 12,13, 14, 17,18, 21, 24,26 10

Understanding | 8, 9, 10, 11, 15, 16, 19, 22, 23, 25, 28, 29, 30, 31 | 14

Application 3,4,5,6,7,20,27 7

Total 31
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Achievement Test

1. Pathogens are:
a. Microorganisms that cause diseases
b. Microorganisms that cause pollution
c. Organisms that transmit diseases
d. Organisms that cure diseases

2. Which of these statements concerning transmissible diseases are correct?
I They are diseases that transmits radiation that causes cancer
1. They are diseases in which the pathogen can be passed from one host to
another
Il May be transmitted through direct contact

V. May be transmitted indirectly.
a. landlll only b. Iland IV only c. I, llland IV only d. I, 1, and IV
only

3. Which of the following diseases is transmitted through direct contact?
a. AIDS and athlete’s foot
b. Salmonella and poliomyelitis
c. Rabies and AIDS
d. Poliomyelitis and Rabies

4. Which of the following diseases are transmitted through respiratory passages?
a. Influenza b. AIDS c. Salmonella d. poliomyelitis

5. If you feed on unwashed fruits, you might get:
a. Influenza b. poliomyelitis c. Salmonella d. AIDS

6. We do not swim in dirty water ponds to protect ourselves from:
a. Rabies b. Influenza c. Poliomyelitis d. Athlete’s foot

7. Which of the following diseases are transmitted through vectors?
a. AIDS b. malaria c. poliomyelitis d. rabies

8. The Skin acts as a mechanical barrier because:
a. It has chemicals that kill microorganisms on it
b. It has dead cells covered with keratin
c. Has hard layers of cuticle
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10.

11.

12.

13.

14.

15.

d. Has hairs that trap dust and germs and prevent them from entering

The nose hair acts as a mechanical barrier through:
a. Collecting mucus on it b. sticking the germs and dust to it.
c. providing moisture so cells can move freely d. Providing warmth so cells could work
better

Mucus prevents germ entrance to the body by:
a. Trapping germs
b. Dissolving germs
c. preventing oxygen from reaching germs
d. Providing an acidic environment for germs

Acid in stomach acts as a chemical barrier by:
a. Killing microorganisms in food
b. Providing suitable conditions to secrete mucus
c. Catches microorganisms and prevents them from entering the digestive system
d. All of the above

One of the following might cause food poisoning.
a. Keep raw meat away from vegetables and fruits
b. Washing your hands with soap
c. Cover food with plastic bags
d. Keeping foods in a warm oven (45°C) away from your dog

Washing your hands regularly protects you from pathogens by:
a. Killing all the germs on skin
b. Removing oil, sweat and dirt that has accumulated on skin
c. Removing remains of food on hands that already contains germs
d. Removing dead skin cells, giving chance for living cells to make more keratin

Which of the following is the best place for disposing rubbish in it?
a. The ocean
b. A far place in the desert sand
c. Aholeinthe ground near the city that was prepared with waterproof layer on the
soil
d. Alarge valley

We could benefit from rubbish by:
a. Getting rid of things we don’t need
b. Producing energy from burning methane produced from decomposing rubbish
c. Finding out what things we use most regularly
d. Putting all vectors of pathogens in one place away from humans



78

16. Raw sewage should not be allowed to run into rivers or the sea before treatment because:

a.

b
c.
d

It could cause cholera and poliomyelitis

Can be used to make other more complicated types of sewage
Could change the colour of the river or sea

Could change the structure of water molecules in the river or sea

17. An antibody is:

a.

A molecule on the surface of the pathogen that causes a specific protein to bind to
it, leading to an immune response where the body fights it.

A molecule made of protein that is secreted by lymphocytes and binds to antigens
on pathogens

A molecule secreted by lymphocytes to bind to body cells to lock pathogens away

A molecule that causes the body to fight it away.

18. An antigen is:

a.

A molecule on the surface of the pathogen that causes a specific protein to bind to
it, leading to an immune response where the body fights it.

A molecule made of protein that is secreted by lymphocytes and binds to antigens
on pathogens

A molecule secreted by lymphocytes to bind to body cells to lock pathogens away

A molecule that causes the body to fight it away.

19. After antigens and antibodies bind together;

o 0 T w

Holes will form on the surface of the pathogen, causing it to gain water and burst
Memory cells will form

Pathogens would be marked so phagocytes would destruct them

They will prevent the body from responding to the pathogen

20. The figures below show antibodies binding to antigens. Which one would make the body
fight the pathogen?

Y Y Y Y
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21. Active immunity is:
a. Defence against pathogens by pathogen production in the body
b. Defence against pathogens by antigen production in the body
c. Defence against pathogens by insertion of antibodies into the organism
d. Defence against pathogens by production of antibodies in the body

22. Arrange the following statements in the order that explains the formation of memory cells:
i. Pathogen enters again but memory cells are ready to attack before the
pathogen increases in number and harm the body
ii. Pathogen enters for the first time to the body
iii. Lymphocytes divide by mitosis to form identical clones
iv. A group of lymphocytes will remain in blood and other tissues
v. Lymphocytes identify the pathogen as a foreign body

a. i, ii,iii, iv, v b. v, i, iii, iv, ii c. ii, ii, iv, v, i d. i, v, iii, iv, i

23. Active immunity is gained from vaccination by:

Inject antibodies into the sick part of your body

b. The weakened pathogen is injected to your body

c. The antibodies enter from the mother’s milk to your body
d. The antigens are injected into the sick part of your body

Q

24. Passive immunity is:
a. Short term defence against a pathogen by memory cell formation
b. Longterm defence against a pathogen by antibody production
c. Short term defence against a pathogen by antibodies acquired from individuals
d. Long term defence against a pathogen by lymphocyte production

25. Active immunity is gained after an infection by a pathogen when:
a. The pathogen is identified by lymphocytes and antibodies are produced
b. The pathogen is identified by lymphocytes and memory cells are produced
c. Antibodies are injected to the body from the outside
d a+b

26. Babies gain passive immunity from:
i. Breast milk that contains antibodies
ii. Vaccinations they take at the doctor
iii. Antibodies from the mother that pass through the placenta
a. lonly b. i and iii only c. l and iii only d. I, ii, and iii
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27. A person was bitten by a very poisonous spider. The best way to help him is:
a.

Give him an injection containing antibodies that could bind to the poison and
prevent it from harming his body

Wait for several days so his lymphocytes would make their own antibodies
Give him an injection containing a low concentration of the same spider poison
Induce the body to develop memory cells that would remove the poison

28. The WHO was able to declare in 1980 that there is no more smallpox in the world because:
a.

b.
C.
d

The virus became extinct due to heat caused by global warming.

It changed its DNA and became harmless in 1956

Antibodies that fought the virus were passed through mothers’ breast milk
Vaccinations against smallpox had been given to as much people as possible all
around the world since 1956.

29. Poliomyelitis is currently being controlled by:

Qa 0 T o

Killing the virus with medicines

Giving people around the world vaccines against the virus.
Isolating people who have the disease from healthy people.
Taking people to Nigeria and Pakistan

30. In 2013, a major epidemic of measles spread through a town in South Wales. That was
because:

a.

b
C.
d

The vaccine given to children contained active and strong virus particles.

Parents in that area refused to give their children the vaccine

The polio vaccine had viruses that changed their DNA and turned to measles virus.
The measles virus in that area became resistant to antibodies.

31. Type 1 diabetes happens due to:

a.

Vaccines are given to people and they destroy beta cells in the pancreas by
mistake, so they no longer produce insulin.

Antibodies are given to people and they destroy beta cells in the pancreas by
mistake, so they no longer produce insulin.

Vaccines are produced by the immune system and they destroy beta cells in the
pancreas by mistake, so they no longer produce insulin

The immune system produces antibodies, by mistake, that attack the beta cells in
the pancreas so they no longer produce insulin.
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Pathogens and Immunity

Quiz #1

Name: Subject: Biology

Class:91G ( ) pages: 128 + 129

1. Pathogens are:
a. Microorganisms that cause diseases
b. Microorganisms that cause pollution
c. Organisms that transmit diseases
d. Organisms that cure diseases

2. Transmissible diseases are:
a. Diseases in which the pathogen can be passed from one host to another
Diseases that could be transmitted directly or indirectly
Diseases that could spread through buses and trains
at+b

2 oo

3. Athlete’s foot is transmitted through:
a. Vectors b. respiratory passages c. direct contact d. food

4. Salmonella could be transmitted through:
a. Vectors b. respiratory passages c. direct contact d. food

5. An organism that carries pathogens, like malaria and rabies, from one host to another is:
a. Acarrier b. An antigen c. A vector d. A virus
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Name:

Pathogens and Immunity

Class:91G ( )

Quiz #2

Subject: Biology

pages: 129 - 131

1. Which of the following adaptations make the skin an effective mechanical barrier?

a.

b
c.
d

It has chemicals that kill microorganisms on it

It has dead cells covered with keratin

Has hard layers of cuticle

Has hairs that trap dust and germs and prevent them from entering

2. Which of the following indicates the correct function of the indicated structure?

Structure

Function

Hairs in nose

Collect mucus on it

Mucus in the respiratory tract

Germs and dust stick to it

Mucus in the respiratory tract

Provides moisture so cells can move freely

o|o|oc|lo

Hairs in nose

Provide warmth so cells could work better

3. Astrong acid will be secreted in the

e.

4. Food poisoning could be prevented by:
a.

b.
c.
d

Trachea b. Skin

Putting food in warm places

to kill microorganisms
c. Stomach d. duodenum

Keeping the food uncovered so it would dry
Keep raw meat away from vegetables and fruits

Taking medicines that would keep the stomach acidic
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Name:

Pathogens and Immunity
Quiz #3

Subject: Biology

Class:91G ( )

pages: 131 - 133

1. Washing with soap and water will:

a.

b
c.
d

Kill all the germs on skin

Remove oil, sweat and dirt that has accumulated on skin

Remove remains of food on hands that already contains germs

Remove dead skin cells, giving chance for living cells to make more keratin

2. Waste disposal should occur in:

a.

b.
c.
d

A widely opened farm area so wastes could act as fertilizers for plants

A waterproofed to prevent leakage of harmful waste to underground water.
A far place in the desert sand to keep it away from cities

The ocean so it could be cleaned by salty water.

3. Decomposers in landfills will decompose waste material, we benefit from this by:

a.

b
c.
d

Growing more decomposers

Decomposers will release methane gas that could be used as an energy source
Breaking down poisonous metals

Removing the bad smell produced by waste accumulation

4. Which of the following could cause to the spread of diseases like cholera and
poliomyelitis?

a.

b.
c.
d

Throwing raw sewage in rivers and lakes
Throwing treated sewage in rivers and lakes
Having mice around the waste landfills
Both b+ ¢
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Pathogens and Immunity
Quiz #4

Name: Subject: Biology

Class:91G ( ) pages: 133 - 135

1. A molecule made of protein that is secreted by lymphocytes and binds to antigens on
pathogens is called:
a. Autoimmunity b. enzyme c. antibody d.
phagocyte

2. A molecule on the surface of the pathogen that causes a specific protein to bind to it,
leading to an immune response where the body fights it is called:
a. Antibody b. Antigen c. Enzyme d. Lymphocyte

3. Phagocytes will be activated to remove pathogens because:
a. Antibodies will bind to them and make them engulf pathogens
b. The brain sends electrical signals to phagocytes to engulf pathogens
c. Antibodies will bind to antigens, marking them for phagocytes
d. The brain sends electrical signals to secrete antibodies from phagocytes

4. An antibody should bind to an antigen that is:
a. ldentical in shape b. complimentary in shape

c. Similar in shape d. always larger in size

5. Antibody production and memory cell formation by the body is considered as:
a. Active immunity b. Passive immunity c. Autoimmunity  d. anti-immunity

6. Memory cells function in:
a. Remembering events
b. Killing pathogens when they enter again into the body before they increase in
number and harm the body
c. Remembering pathogen types
Cause lymphocytes to remember how to perform mitosis
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Pathogens and Immunity
Quiz #5

Name: Subject: Biology

Class:91G ( ) pages: 135 - 137

1. One difference between active and passive immunity is:
a. Active immunity is from the mother to her fetus whereas passive immunity is from
fetus to mother
b. Active immunity is temporary whereas passive immunity is permanent
c. Active immunity is from the fetus to the mother whereas passive immunity is from
the mother to her fetus
d. Active immunity is permanent whereas passive immunity is temporary

2. Passive immunity is gained by the infant from its mother through:
a. Passing vaccination through the placenta
b. Passing viruses through the placenta
c. Passing memory cells through the placenta
d. Passing antibodies through the placenta

3. Breast- feeding will provide the baby with passive immunity because:
a. Milk causes the baby’s body to build a stronger immune system
b. Milk contains high protein components to make large numbers of antibodies
c. Milk contains antibodies that pass to baby and provide it with temporary
immunity
d. Milk contains antigens that cause lymphocytes in the baby’s body to make
antibodies.

4. How did vaccination cause the control of smallpox?
a. Giving children the vaccine helped form memory cells that will immediately fight
the virus when it enters the body in its active form
b. Giving children vaccine made the virus forget how to attack their body
Giving children vaccine helped the immune system become stronger and fight all
viruses including smallpox

d. Giving children vaccine causes a change in the virus structure if its already in the
body
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5. The role of immune system in developing type 1 diabetes is:

a. Developing passive immunity against insulin- secreting cells in the pancreas so it
wouldn’t produce insulin anymore.

b. Too much sugar will cause the liver to ruin the immune system and stop
protecting it from the excess sugar in blood

c. Lymphocytes will start secreting too much sugar in the blood, which causes
diabetes.

d. Developing antibodies against beta cells in the pancreas, so it wouldn’t produce
insulin anymore.
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Attitude test Instructions
Dear student,
Kindly read the following instructions before filling this questionnaire:

This questionnaire measures your personal attitude towards biology in general. The questionnaire
is composed of 30 statements. You are required to express your personal opinion in each
statement. You will find 5 choices for each statement:

1. |If your opinion strongly agrees with the statement, then you put an (x) in the first column
entitled “strongly agree”.

2. If your opinion somewhat with the statement, then you put an (x) in the second column
entitled “agree”.

3. If you cannot decide whether you agree or do not agree with the statement, then you put
an (x) in the third column entitled “neutral”.

4. If your opinion does not agree with the statement, then you put an (x) in the fourth
column entitled “disagree”.

5. If your opinion strongly disagrees with the statement, then you put an (x) in the fifth
column entitled “strongly disagree”.
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Attitude test towards biology:

Dear student, kindly put an (x) in the column that expresses your true feeling towards biology

Statement
Number

Statement

Answer levels

Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

First category: students’
attitude towards the nature
of biology and towards
enjoying it

| like biology because it is fun

| like biology because | do not
forget it easily

| am happy that biology is
very important in my life

| do not feel bored with
biology even if it has many
terms and information

| enjoy learning new terms in
biology

| feel comfortable studying
biology because it doesn’t
take a lot of time to
memorise

| like to learn more about
topics | take in biology

Second category:

Students’ attitude towards
the value and importance of
biology

| am happy with the fact that
biology helps me understand
human nature

I am happy with the fact that
biology encourages me to
inquire (discover)

10

| like biology because it helps
me know about living things

11

| love biology because it is a
valuable subject
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Strongly
agree

Agree

neutral

Disagree

Strongly
disagree

12

I am happy with biology
because it increases my
knowledge about health

13

I am happy that | use biology
in my daily life

14

| like to know about the
human body and how it
works

Third category: students’
attitude towards learning
biology

15

| am interested in gaining
new information in biology

16

| would like to take more
biology lessons per week

17

| feel comfortable reading
topics from my biology
textbook

18

| like solving biology
homework

19

| do not wish that the biology
lesson ends fast

20

| like reading topics related
to biology in my free time

21

| enjoy doing projects related
to biology

22

| am happy that learning
biology increases my faith in
God

23

| am eager to perform
biology experiments in the
lab

24

| would be happy to become
a biology teacher in the
future

Fourth category: The
attitude towards the biology
teacher

25

| enjoy the way my biology
teacher teaches the subject
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Strongly
agree

Agree

neutral

Disagree

Strongly
disagree

26

| like it when the biology
teacher encourages me to
search for information and
inquire

27

| like to answer the questions
my biology teacher asks

28

| feel comfortable when my
biology teacher uses
examples from the Holy
Quran when he/ she teaches

29

| like to have a discussion
with my biology teacher
about topics related to
biology

30

The way my biology teacher
speaks makes me
comfortable
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Class: 9 IGCSE

Lesson Title: Pathogens

Subject: Biology

Lesson: 1 (45 minutes)

Unit title: Pathogens and Immunity

Teaching Strategy: Action Flow Lesson

Objectives Activities Procedure Time
Students should be able to: 1. Listening 1. The teacher will explain the procedure to students. 3 -5min
1. Define “pathogen”. 2. Note taking 2. Using direct teaching, the teacher will cover objectives 1 | 2— 3 min
3. Discussion + 2,using the power point presentation with the
2. Define “Transmissible disease”. designated pictures on them
3. The teacher will give students time to write notes on the | 1-2 min
3. State that transmissible diseases may covered objectives from what they understood without
be transmitted through direct contact using the book.
or indirectly. 4. Using direct lecturing, the teacher will cover objectives 3 | 5 min
—5, using the power point presentation with the
4. Give examples on diseases designated pictures on them.
transmitted through direct contact 5. The teacher will give students time to write notesonthe | 1—-2min
limited to AIDS and Athlete’s foot. covered objectives from what they understood without
5. Give examples on diseases using the book
transmitted indirectly through 6. Using direct lecturing, the teacher will cover objectives 6 | 3 min
respiratory passages limited to - 8 using the power point presentation with the
influenza and cold. designated pictures on them.
6. Give examples on pathogens that 7. The teacher will give students time to write notes on the | 1- 2 min
cause diseases transmitted indirectly covered objectives from what they understood without
through food limited to Salmonella using the book
bacteria. 8. The teacher will tell students to pair up and discuss the 10 min
7. Give examples on diseases notes they wrote together, complete their missing
transmitted indirectly through water, notes, and answer any questions they had.
limited to poliomyelitis and cholera. 9. The teacher will ask some students to share their notes
8. Give examples on diseases in front of the class. 3-5min

transmitted indirectly through vectors
limited to rabies and malaria.
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: Body Defenses Lesson: 2 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Reading 1. The teacher will explain the procedure to students. 2-3 min
1. Explain how the skin acts as a 2. Discussion 2. The teacher will cover objective 1 through direct lecture 1-2 min
mechanical barrier. 3. Explaining using the power point presentation with the designated
2. Explain how nose hair acts as a Quiz pictures on them.
mechanical barrier 3. The teacher will give students time to write notes on the | 1-2 min
3. Explain how mucus acts as a covered objectives from what they understood without
chemical barrier using the book.
4. Explain how stomach acid acts as a 4. Using direct lecturing, the teacher will cover objective 2 1- 2 min
chemical barrier using the power point presentation with the designated
5. Explain the importance of hygienic pictures on them.
food preparation in controlling the 5. The teacher will give students time to write notesonthe | 1—-2 min
spread of diseases. covered objectives from what they understood without
using the book
6. Using direct lecturing, the teacher will cover objective 3 1-2 min
using the power point presentation with the designated
pictures on them.
7. The teacher will give students time to write notes on the | 1- 2 min
covered objectives from what they understood without
using the book
8. Using direct lecturing, the teacher will cover objective 4 1-2 min
using the power point presentation with the designated
pictures on them.
9. The teacher will give students time to write notes onthe | 1- 2 min
covered objectives from what they understood without
using the book.
10. Using direct lecturing, the teacher will cover objective 5 | 3 -5 min
using the power point presentation with the designated
pictures on them.
11. The teacher will give students time to write notes on 1-2 min

the covered objectives from what they understood
without using the book
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12. The teacher will tell students will pair up and discuss
the notes they wrote together, complete their missing
notes, and answer any questions they had.

13. The teacher will ask some students will share their
notes in front of the class.

5-7 min

3 -5 min
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: Body Defenses Lesson: 3 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Reading . The teacher will explain procedure to students. 2-3 min
1. Explain the importance of good 2. Discussion . The teacher will cover objective 1 through direct lecture 3-5min
personal hygiene in controlling the 3. Explaining using the power point presentation with the designated
spread of diseases. Quiz pictures on them.
2. Explain the importance of waste . The teacher will give students time to write notes on the 1-2 min
disposal in controlling the spread covered objectives from what they understood without
of diseases. using the book.
3. Explain the importance of sewage . Using direct lecturing, the teacher will cover objective 2 3-5min
treatment in controlling the using the power point presentation with the designated
spread of diseases. pictures on them.
. The teacher will give students time to write notes on the 1-2min
covered objectives from what they understood without
using the book
. Using direct lecturing, the teacher will cover objective 3 3 -5min
using the power point presentation with the designated
pictures on them.
. The teacher will give students time to write notes on the 1- 2 min
covered objectives from what they understood without
using the book.
. The teacher will tell students will pair up and discuss the 7 — 10 min
notes they wrote together, complete their missing notes,
and answer any questions they had.
. The teacher will ask some students to share their notes in
front of the class. 3 -4 min
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: The Immune System Lesson: 4 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Reading 1. The teacher will explain the procedure to students. 2 -3 min
1. Define “antibody”. 2. Discussion 2. The teacher will cover objectives 1+ 2 through direct 1-2min
2. Define “antigen”. 3. Explaining lecture using the power point presentation with the
3. State that antibodies lock on to Quiz designated pictures on them.
antigens leading to direct 3. The teacher will give students time to write notes on the 1-2 min
destruction of pathogens or covered objectives from what they understood without
marking of pathogens for using the book.
destruction by phagocytes. 4. Using direct lecturing, the teacher will cover objective 3 1-2 min
4. Explain how each pathogen has its using the power point presentation with the designated
own antigen that has a shape pictures on them.
complementary to the antibody’s 5. Give students time to write notes on the covered objectives | 1 —2 min
binding site. from what they understood without using the book
5. Explain the formation of memory 6. Using direct lecturing, the teacher covers objective 4 using
cells from lymphocytes. the power point presentation with the designated 3-5min
6. Define active immunity. pictures on them.
Explain how active immunity is 7. Give students time to write notes on the covered objectives
gained from vaccination from what they understood without using the book 1- 2 min
8. Using direct lecturing, the teacher covers objective 5 using
the power point presentation with the designated
pictures on them. 3-5min
9. Give students time to write notes on the covered objectives
from what they understood without using the book.
10. Using direct lecturing, the teacher covers objective 6 1- 2 min
using the power point presentation with the designated
pictures on them.
11. Give students time to write notes on the covered 2 -3 min
objectives from what they understood without using the
book.
12. Students will pair up and discuss the notes they wrote 1-2 min

together, complete their missing notes, and answer any
questions they had.
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13. Some students will share their notes in front of the class.

5-7 min
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: The Immune System lesson: 5 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Textbook 1. Explain procedure to students. 2 -3 min
1. Define “active immunity”. 2. Papers 2. Cover objectives 1+ 2 through direct lecture using the 1-2min
2. Define “passive immunity”. 3. Pens power point presentation with the designated pictures
3. Explain how active immunity is 4. Power point on them.
gained after an infection by a presentation 3. Give students time to write notes on the covered 1-2 min
pathogen. with pictures objectives from what they understood without using the
4. Explain how passive immunity is init book.
gained by infant from mother. 4. Using direct lecturing, the teacher covers objective 3 using | 1-2 min
5. Explain how passive immunity is the power point presentation with the designated
gained by receiving injections of pictures on them.
antibodies. 5. Give students time to write notes on the covered 1-2min
6. Explain the role of vaccination in objectives from what they understood without using the
controlling smallpox. book.
7. Explain the role of vaccination in 6. Using direct lecturing, the teacher covers objective 4 using | 2 - 3 min
attempts of controlling the power point presentation with the designated
poliomyelitis. pictures on them.
8. Explain the consequences of 7. Give students time to write notes on the covered 1- 2 min
people refusing to get vaccinated objectives from what they understood without using the
against measles. book.
9. Explain the role of the immune 8. Using direct lecturing, the teacher covers objective 5 using | 1 -2 min
system in developing Type 1 the power point presentation with the designated
diabetes. pictures on them.
9. Give students time to write notes on the covered 1- 2 min
objectives from what they understood without using the
book.
10. Using direct lecturing, the teacher covers objective 6 2-3 min
using the power point presentation with the designated
pictures on them.
11. Give students time to write notes on the covered 1-2 min

objectives from what they understood without using the

book.
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12.

13.

14.

15.

Using direct lecturing, the teacher covers objectives 7- 9
using the power point presentation with the designated
pictures on them.

Give students time to write notes on the covered
objectives from what they understood without using the
book.

Students will pair up and discuss the notes they wrote
together, complete their missing notes, and answer any
questions they had.

Some students will share their notes in front of the
class.

3-5 min

1-2min

5 min

1- 2 min
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity

Lesson Title: Pathogens Lesson: 1 (45 minutes) Teaching strategy: Jigsaw

Objectives Activities Procedure Time
Students should be able to: 4. Reading 1. Explain procedure to students. 3 -5min
9. Define “pathogen”. 5. Discussion 2. Divide students to groups of 5 members. 2 -3 min
10. Define “Transmissible disease”. 6. Explaining 3. Assign 1 topic for each member of the group as
11. State that transmissible diseases 7. Quiz follows:
may be transmitted through direct - Student 1 - Introduction (covering
contact or indirectly. objectives 1 - 3)
12. Give examples on diseases - Student 2 = Direct contact (covering
transmitted through direct contact objective 4)
limited to AIDS and Athlete’s foot. - Student 3 = Indirect transmission through
13. Give examples on diseases the respiratory passages (covering objective
transmitted indirectly through 5)
respiratory passages limited to - Student 4 - Indirect transmission through
influenza and cold. food and water (covering objectives 6 + 7)
14. Give examples on pathogens that - Student 5 -> Indirect transmission through
cause diseases transmitted vectors (covering objective 8)
indirectly through food limited to 4. Each student assigned a certain topic will be
Salmonella bacteria. seated with the expert group members who 10-12
15. Give examples on diseases have the same topic as his/ hers, read it and min
transmitted indirectly through discuss it together.
water, limited to poliomyelitis and 5. Students will return back to their original groups.
cholera. 6. Each student will explain the topic that he/ she 1-2min
16. Give examples on diseases read and discussed previously to their group
transmitted indirectly through members, achieving the objectives assigned. 10-15
vectors limited to rabies and While the other group members are listening min
malaria. actively.
7. Each student will be seated individually in their 1 min
desks.
8. A quiz will be given to students covering the 5-7min
objectives of the lesson (overleaf).
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: Body Defenses Lesson:2 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Reading 1. Explain procedure to students. 3 -5min
6. Explain how the skin acts as a 2. Discussion 2. Divide students to groups of 5 members. 2 -3 min
mechanical barrier. 3. Explaining 3. Assign 1 topic for each member of the group as follows:
7. Explain how nose hair acts as a Quiz - Student 1 > Mechanical barriers (covering
mechanical barrier objectives 1 + 2)
8. Explain how mucus acts as a - Student 2 = Chemical barriers (covering objectives
chemical barrier 3+4)
9. Explain how stomach acid acts as a - Student 3 - Explaining figure 10.5 (covering
chemical barrier objectives 1 - 4)
10. Explain the importance of hygienic - Student 4 = Food hygiene points 1 + 2 (covering
food preparation in controlling the objective 5)
spread of diseases. - Student5 - Food hygiene points 3 + 4 (covering
objective 5)
4. Each student assigned a certain topic will be seated with
the expert group members who have the same topicas | 10-12
his/ hers, read it and discuss it together. min
5. Students will return back to their original groups.
6. Each student will explain the topic that he/ she read and
discussed previously to their group members, achieving | 1 —2 min
the objectives assigned. While the other group
members are listening actively. 10-15
7. Each student will be seated individually in their desks. min
8. A quiz will be given to students covering the objectives
of the lesson. (overleaf)
1 min

5—-7 min
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: Body Defenses Lesson: 3 (45 minutes) Date:
Objectives Teaching tools Procedure Time
Students should be able to: 1. Reading 1. Explain procedure to students. 3 -5min
4. Explain the importance of good 2. Discussion 2. Divide students to groups of 3 members. 2 -3 min
personal hygiene in controlling the 3. Explaining 3. Assign 1 topic for each member of the group as follows:
spread of diseases. Quiz - Student 1 - Personal hygiene (covering objective 1)
5. Explain the importance of waste - Student 2 > Waste disposal (covering objective 2)
disposal in controlling the spread - Student 3 - Sewage treatment (covering objective 3)
of diseases. 4. Each student assigned a certain topic will be seated with 10-12
6. Explain the importance of sewage the expert group members who have the same topic as min
treatment in controlling the his/ hers, read it and discuss it together.
spread of diseases. 5. Students will return back to their original groups. 1-2min
6. Each student will explain the topic that he/ she read and 10-15
discussed previously to their group members, achieving | min
the objectives assigned. While the other group members
are listening actively.
7. Each student will be seated individually in their desks. 1 min
8. A quiz will be given to students covering the objectives of | 5—7 min

the lesson. (overleaf)
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: The Immune System Lesson: 4 (45 minutes) Date:

Objectives Activities Procedure Time
Students should be able to: 1. Reading 1. Explain procedure to students. 3 -5min

7. Define “antibody”. 2. Discussion 2. Divide students to groups of 5 members. 2 -3 min

8. Define “antigen”. 3. Explaining 3. Assign 1 topic for each member of the group as follows:

9. State that antibodies lock on to 4. Quiz - Student 1 - Antibodies (covering objectives 1 + 2)
antigens leading to direct - Student 2 - Antibodies (covering objective 3)
destruction of pathogens or - Student 3 > Antibodies (covering objective 4)
marking of pathogens for - Student 4 = Memory cells (covering objective 5)
destruction by phagocytes. - Student 5 - Vaccination (covering objectives 6 + 7)

10. Explain how each pathogen has its 4. Each student assigned a certain topic will be seated with 7- 10 min
own antigen that has a shape the expert group members who have the same topic as
complementary to the antibody’s his/ hers, read it and discuss it together.
binding site. 5. Students will return back to their original groups. 1-2min

11. Explain the formation of memory 6. Each student will explain the topic that he/ she read and 12 -17
cells from lymphocytes. discussed previously to their group members, achieving | min

12. Define active immunity. the objectives assigned. While the other group members

13. Explain how active immunity is are listening actively.
gained from vaccination. 7. Each student will be seated individually in their desks. 1 min

8. A quiz will be given to students covering the objectives of | 5—7 min
the lesson. (overleaf)
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: The Immune System Lesson: 5 (45 minutes) Date:

Objectives Activities Procedure Time
Students should be able to: 1. Reading 1. Explain procedure to students. 3 -5min

10. Define “active immunity”. 2. Discussion 2. Divide students to groups of 5 members. 1 min

11. Define “passive immunity”. 3. Explaining 3. Assign 1 topic for each member of the group as follows: 2 -3 min

12. Explain how active immunity is Quiz - Student 1 >Active and passive immunity (covering
gained after an infection by a objectives 1 - 5)
pathogen. - Student 2 > Comparing active and passive immunity

13. Explain how passive immunity is (covering objective 6)
gained by infant from mother. - Student 3 - Controlling diseases by vaccination

14. Explain how passive immunity is (covering objective 7)
gained by receiving injections of - Student 4 = Controlling diseases by vaccination
antibodies. (covering objective 8)

15. Explain the role of vaccination in - Student5 - Auto- immune diseases (covering
controlling smallpox. objective 9)

16. Explain the role of vaccination in 4. Each student assigned a certain topic will be seated with 10-12
attempts of controlling the expert group members who have the same topic as min
poliomyelitis. his/ hers, read it and discuss it together.

17. Explain the consequences of 5. Students will return back to their original groups. 1-2min
people refusing to get vaccinated 6. Each student will explain the topic that he/ she read and 10-15
against measles. discussed previously to their group members, achieving | min

18. Explain the role of the immune the objectives assigned. While the other group members
system in developing Type 1 are listening actively.
diabetes. 7. Each student will be seated individually in their desks. 1 min

8. A quiz will be given to students covering the objectives of | 5—7 min

the lesson. (overleaf)
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Class: 9 IGCSE

Lesson Title: Pathogens

Subject: Biology

Lesson: 1 (45 minutes)

Unit title: Pathogens and Immunity

Teaching Strategy: Conventional Strategy

Objectives Activities Procedure Time
Students should be able to: 1. Listening 8. The teacher will start the lesson by asking students about 5-7 min
17. Define “pathogen”. 2. Discussion why they get sick and how they get sick. And get answers
like “getting germs from their classmates or family
18. Define “Transmissible disease”. members, eating something that is not clean” that lead to
explaining the definitions using pictures from the power
19. State that transmissible diseases may be point presentation.
transmitted through direct contact or 9. The teacher will show the picture of AIDS patients and 5-7 min
indirectly. pictures of feet infected with athlete’s foot then discuss
with students how it is transmitted.
20. Give examples on diseases transmitted 10. The teacher will present the pictures of influenza and cold | 3 - 5min
through direct contact limited to AIDS patients to lead the students to discuss how they are
and Athlete’s foot. transmitted.
. . . 11. The teacher will ask students why shouldn’t we eat 3-5min
21. Give examples on diseases transmitted .
. . undercooked meat or unwashed fruits. Expect answers
indirectly through respiratory passages like “they have germs on them that could make us sick”
limited to influenza and cold. and lead them to the fact that it will cause diseases like
22. Give examples on pathogens that cause salmonella.
diseases transmitted indirectly through 12. The teacher will present pictures of poliomyelitis and 5-7 min
food limited to Salmonella bacteria. cholera patients and explain the way they are transmitted
23. Give examples on diseases transmitted 13. The teacher will ask students why we fear bites from stray | 3 - 5 min
o . dogs to explain afterwards how rabies is transmitted.
indirectly through water, limited to o . .
) o Expect answers like “they will cause diseases that could
poliomyelitis and cholera. kill us or have germs that could be transmitted to our
24. Give examples on diseases transmitted blood”. This will lead to the fact that they are vectors to
indirectly through vectors limited to diseases.
rabies and malaria. 14. The teacher will tell students that the number 1 killer 3 -5 min
disease in the world is malaria and mention that the
disease is transmitted through the Anopheles mosquito.
15. The teacher will wrap up the lesson by going over the 3-5min

main points covered with the students.
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: Body Defenses Lesson: 2 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Listening 14. The teacher will introduce the lesson by resembling the | 2 - 5min
11. Explain how the skin acts as a 2. Discussion body to a city that has a wall around it for protection.
mechanical barrier. Ask the students how the wall would protect the city to
12. Explain how nose hair acts as a reach to the fact that it is important for preventing the
mechanical barrier entrance of pathogens
13. Explain how mucus acts as a 15. The teacher will ask the students to read part 10.2 in 5-7 min
chemical barrier page 129 and 130 sections titled “ mechanical barriers
14. Explain how stomach acid acts as a “and “Chemical barriers”
chemical barrier 16. The teacher will run a discussion so students would 15 -20min
15. Explain the importance of hygienic explain how the different types of chemical and
food preparation in controlling the mechanical barriers protect the body from pathogens
spread of diseases. 17. The teacher will show students pictures from the 5- 8 min
presentation showing bad hygiene habits and deduce
the actions that should be made to have clean food.
The teacher will wrap up the lesson by going over the main 3-5min

points covered with the students.
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: Body Defenses Lesson: 3 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Textbook 10. The teacher will introduce the lesson by revising with 5- 10 min
7. Explain the importance of good 2. Board the students the previous lesson that was given
personal hygiene in controlling the 3. Markers concerning the food hygiene through asking the
spread of diseases. 4. Pens following questions:
8. Explain the importance of waste 5. Power point - How does the skin act as a mechanical barrier? (by

disposal in controlling the spread
of diseases.

9. Explain the importance of sewage
treatment in controlling the
spread of diseases.

presentation
with pictures
init

having a thick outer layer of dead cells containing
keratin that is difficult to penetrate)

How does nose hair act as a mechanical barrier?
(traps dust that may carry pathogens)

How does mucus act as a chemical barrier? (traps
pathogens in respiratory passages then cilia
sweep it back to the throat to be swallowed)

How does stomach acid act as a chemical barrier?
(HClI kills many bacteria in food we eat and
swallowed in mucus)

Explain the importance of hygienic food
preparation in controlling the spread of diseases.
(keeping your own bacteria and viruses away from
food by washing hands, not putting hands in
mouth, keeping hair away from food, not coughing
or sneezing over food. Keeping animals away from
food since they are more likely to have harmful
bacteria by covering food. Not keeping food at
room temperature for long periods by putting
them in the fridge or cooking them at high
temperatures. Keeping raw meat away from other
foods because it contains bacteria that might be
eaten in other uncooked foods )




116

11.

12.

13.

14.

15.

16.

The teacher will ask students to refer to figure 10.9 on
page 132 and discuss how these kids could be doing
something that is causing them diseases like polio.
The teacher will ask students what things they do to
stay clean and expect answers like washing their
hands with soap, brushing their teeth...

The teacher will ask students where the garbage goes
until they reach an answer according to what is in the
book.

The teacher will ask students to figures 10.11 and
discuss what could be done to safely dispose waste.
The teacher will use the presentation to demonstrate
what happens to the sewage disposed from houses
The teacher will explain the consequences of throwing
raw sewage in rivers and lakes on us.

5-7 min

5-7 min

5-7 min

3 -5min

5-7 min

2- 3 min
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: The Immune System Lesson: 4 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Listening 14. The teacher will start the lesson by 3- 5 min
14. Define “antibody”. 2. Discussion reminding students how the mechanical
15. Define “antigen”. and chemical barriers prevent pathogens
16. State that antibodies lock on to from entering. State that pathogens can
antigens leading to direct penetrate this first line of defense and will
destruction of pathogens or thus need protection from the inside.
marking of pathogens for 15. The teacher will state that the body needs | 2- 3 min
destruction by phagocytes. to identify pathogens using and “ID” called
17. Explain how each pathogen has its antigen.
own antigen that has a shape 16. The teacher will reach a definition with 2- 3 min
complementary to the antibody’s students to antigens.
binding site. 17. The teacher will state that we use 2- 3 min
18. Explain the formation of memory weapons like guns to kill enemies and so
cells from lymphocytes. will our lymphocytes. But their bullets are
19. Define active immunity. proteins called antibodies
20. Explain how active immunity is 18. The teacher will help the students reacha | 2- 3 min
gained from vaccination definition for antibody from what was
mentioned.
19. The teacher will be using the presentation, | 3- 5 min
demonstrate the picture that shows
antigen and antibody interaction to show
how they work
20. The teacher will use the presentation 5-7 min
pictures to explain how memory cells are
formed.
21. The teacher will use the presentation 4- 8 min
picture to define active immunity.
22. The teacher will state that we cannot 6 —8 min

afford to get infected by some dangerous
diseases in order to build memory cells,
since we may not survive it! So we
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invented vaccines. Discuss with students
what do their vaccine shots do to their
health and explain how they work.
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Class: 9 IGCSE Subject: Biology Unit title: Pathogens and Immunity
Lesson Title: The Immune System Lesson: 5 (45 minutes) Date:
Objectives Activities Procedure Time
Students should be able to: 1. Listening 16. The teacher will start the lesson by recalling the 2- 5 min
19. Define “active immunity”. 2. Discussion definition of active immunity.
20. Define “passive immunity”. 17. The teacher will ask students to read the key 3-5min
21. Explain how active immunity is definitions in page 135 then discuss them
gained after an infection by a 18. The teacher will be using the pictures in the 2- 3 min
pathogen. presentation, explain how infection could provide
22. Explain how passive immunity is active immunity.
gained by infant from mother. 19. The teacher will be using the pictures in the 7 —=10 min
23. Explain how passive immunity is presentation explain how passive immunity is gained
gained by receiving injections of in its different way by discussing the steps with the
antibodies. students
24. Explain the role of vaccination in 20. The teacher will explain to students the great 5-7 min
controlling smallpox. success that was made in clearing the earth from
25. Explain the role of vaccination in smallpox
attempts of controlling 21. The teacher will ask students about the late 2 -3 min
poliomyelitis. campaigns for the vaccine of polio and ask what do
26. Explain the consequences of these campaigns aim for? 3- 5 min
people refusing to get vaccinated 22. The teacher will ask students why do they think
against measles. some people might oppose vaccination and then
27. Explain the role of the immune explain what happened with measles vaccines in 4 — 6 min

system in developing Type 1
diabetes.

23.

Wales, UK.
The teacher will explain how that people with type |
diabetes get sick.
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