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Dear Teacher,

Teaching and learning of Science is a challenge. It is my pleasure to inform all Grade 5 Teachers

in Primary Schools that a scoped and sequenced content-based curriculum resource material, the
Teacher's Manual has been developed. The resource material will assist with the delivery of quality,
effective and meaningful Science lessons to all grade 5 students in the country. The Teacher's Manual
addresses areas of what to teach, how to teach and what to measure (assess). It is user friendly and
reflects PNG contexts in daily situations to help students acquire key concepts.

Science is a very interesting and enjoyable subject if taught well. This Grade 5 Teacher’s Manual
contains very interesting student activities with clear and precise step by step lesson flows for all
lessons and teacher notes to assist teachers understand the science concepts for each lesson. These
concepts are expanded from the Grades 3-5 Science syllabus to the textbook.

The Teacher's Manual is self-explanatory and provides suitable teaching and learning contents for
teachers. It details the teaching and learning strategies, content, concepts and plans in order to
achieve the intended purpose of the science lessons prescribed in the National Science Textbook.
The lessons are aimed at preparing and shaping young scientists and equipping them with the
relevant scientific skills for the 21% century.

This teacher resource was produced by the National Department of Education, in partnership with
JICA our partners in global education. The development of these teacher and student materials
took three years (2016-2019). | commend all personnel involved; science experts from Japan and the
department’s very own curriculum officers and textbook writers for the excellent work done.

Teachers are encouraged to use this Teacher’s Manual as the main tool to effectively deliver the
content of the textbook and other relevant resources such as science equipment recommended to

generate creative teaching and interactive learning.

| approve this Grade 5 Science Teacher's Manual to be used in all primary schools throughout Papua

New Guinea.

. Uke Kombra,
Secretary for Ed




1. How to use the Teacher's Manual

Teacher's Manual has been developed for teachers to teach learning contents to their students more
effectively with using the National Science Textbook. As for the features of this Teacher's Manual, its
contents correspond to that in the textbook according to the Grades 3-5 Science Syllabus. The syllabus
sets the national standards that are taught by teachers in the classroom that all students should
acquire throughout the country, regardless of the context. These standards outlined in the syllabus are
reflected in this teacher's manual. Therefore, information in this teacher's manual will help teachers to
prepare lesson plans and to conduct lessons in line with the syllabus.

Firstly, the composition of the textbook is introduced, then, the components in this teacher's manual
are introduced in the following section.

. 1.1 Composition of Science textbook _

The Science Textbook is designed
like this to have its components to

repeatedly appear in each chapter, Topic Title

as shown in the top-right box Lesson Title

(‘structure in a chapter'). Each

component is shown in the right. Lesson No.
The teacher's manual is designed in the Topic

according to the structure of the
textbook in order to help the
teacher to easily refer to the
teacher's manual for preparation
and implementation of a lesson.
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Key Question | - -
in the lesson @ Activity : Finding the source of energy ) |

in food

What fo Da:

Activity —|

Discussion based
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Chapter 1

Chapter No.
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Structure in a chapter
The Science Textbook consists of several chapters based on learning contents according to
the syllabus. All chapters have regular components as shown in the diagram below.

1. Chapter Introduction rFfC:i'!:;'ﬂ:ﬂtvs.-r N
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. 1.2 Main contents in the Teacher's Manual _

The main content in this Teacher's Manual has eight components: Basic lesson information, Lesson
objectives, Assessment, Preparation, Lesson flow, Teacher's note, Sample Blackboard Plan and a

reduced textbook page.

Basic lesson information

Basic information such as name of the unit,
chapter and topic for the lesson is shown. In
addition, numbering (numerical code) and total
number of lessons in the chapter are also
shown to make teaching easier.

.

[ Textbook page of the lesson
Corresponding textbook page number is
shown at the center. The numbers in red circle
on the page correspond to the ‘Lesson Flow’ to
show where the content is in the lesson flow.

Teacher's Notes

Supplementary information useful for teaching,
such as background knowledge and more
detailed explanations, are introduced.

In case of materials or equipment not
accessible nationwide, the alternatives are
mentioned and instructions on how to
improvise are provided.
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Preparation
Materials and apparatuses recommended

for use in the lesson are shown.
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Tercher's Notes

The lesson flow should be followed in line with the concept of the textbook:

@ Introduction

In the introduction, teacher makes students review the previous lesson to connect the new lesson
through the key question. An example of the introduction is shown in the lesson flow.

© Showing a key question

The key question is closely related to the core or main points of the lesson including the new
knowledge, new concepts and new skills. The teacher delivers the key question by using the review of
the previous lesson or a new phenomena at the beginning of a new lesson. In this particular lesson,
students try to answer the key question by guessing or predicting based on their experiences.

© Activity

The activity is delivered to examine their guess and prediction to the key question. In some lessons, the
teacher may deliver the activity without students' prediction or hypothesis. These two different ways are
dependent on the lesson content. Activities are carried out by a group, individually or done by teacher's
demonstration, which is dependent on the availability of the materials and contexts of the lesson topics.
Teacher allows students to have enough time to do the activity.

\%
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Lesson Flow
A lesson flow includes several teaching points. The main components are:
@. Introduction, @. Key question, €. Activity, @. Discussion and @. Summary.
Lesson flow in some lessons contains additional information like "Result" or "Challenge", according
to the content of the lesson in the textbook.

| J
( ( )
Lesson Objectives Assessment
Objectives capturing the main knowledge and skills Teacher should reflect own lesson
_inthe lesson are provided in the textbook. along this criteria through the lesson.
// /’ The three components of knowledge,

m/ thinking skills, attitude & values are also

s e _ indicated in the teacher's manual.

L ke i s i ‘Knowledge’ means new concepts,
new findings and their relationships.
‘Thinking skills’ means scientific
process skills, which contain
observing, measuring, inferring,
classifying, predicting and
communicating.

Attitude and Value’ means the
interests, curiosities and respect for
nature and recognition on the
importance and usefulness of the
content.

Refer to Teachers Guide for detalil
information.

Sample Blackboard Fion

Sourca nfEnergyinfood |1

Sample Blackboard Plan

A sample of blackboard of lesson notes
writing is introduced. Contents of the
blackboard sample are equivalent to the
main teaching points of the lesson and
can be utilised as a guide. In the
sample blackboard plan, examples of
the results in the activity and expected
student's answers are written in coloured

. . words.
© Discussion \ J

In the discussion part, the teacher allows students to present their results or findings from the activity
and to share with all other students. The teacher allows time to students to think and seek the answers
for the key question by using the results or findings in the activity. The teacher must verify the results to
the students to avoid misconceptions. In the case, for Grade 5, some of the results in the activity would
be same as the conclusion of the lesson.

© Summary

The summary confirms the core points of the lesson. The teacher asks questions shown in the
teacher's manuals as summative assessment to students in order to confirm if they have acquired the
main knowledge and skills in the lesson. The summary points may be the students’ findings or results in
the discussion part of the textbook which the teacher would facilitate and direct students.




. 1.3 Chapter Introduction in Teacher's Manual _

In the beginning of a chapter, the necessary information for the chapter such as chapter and topic

objectives, linkages of the learning contents with other chapters and grades and a list of lessons are
introduced. Student's prior knowledge learned in previous lesson or grade or experiences through their
daily lives are also provided.

Chapter Objectives
The objectives to achieve the chapter are
introduced.

Topic Objectives
The objectives to achieve each topic are
introduced.

Chapter Heading

A picture of nature in Papua New Guinea or
things in daily life related to the learning
contents in the chapter is introduced with the
list of lesson titles at each chapter heading in
textbook.

Strand : LIFE
Unit ; INTERACTION IN THE ENVIRONMENT

Chapter 1. Energy in Food

Chapter Objectives

1.1 Enargy fram Food
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+ ety ST O i

. 1.4 Summary and Exercise / Science Extras in Teacher's Manual

Summary and Exercise are inserted at the end of each topic, and column is inserted at the end of each
chapter.

Summary of the Topic
The summary of the topic are shown with
supplementary information.

Exercise of the Topic

Questions as student's exercise for learning
contents in each topic are shown. To know
students understanding, allow all students
enough time to try solving the questions. After
that, teacher must give the answer to students
and teach how to solve each question.
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Related Leaming Contents
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Related Learning Contents

In the Syllabus, key learning contents are
scoped and sequenced across all grades, from
elementary to grade 12. The main learning
contents of a chapter links to that in other
chapters including other grades from 3 to 6 are
outlined as a concept map. Contentin a
chapter of a grade is necessary to be taught
which links the contents to be learned in the
same grade or the next grade. The concept
map will help the teachers to visualise such a
scope and sequence to teach in the classroom.

Teaching Overview

Topic, lesson titles and key questions, lesson
number in the chapter, textbook page number
and numerical code of related content
standards written in the syllabus are introduced
in this list.

Exercise pnpsers

Answer of Exercise Question
Answers of the questions in exercise are
provided.

Science Extras

In the Science Extra page, interesting
information related to the chapter contents are
introduced to make students really interested
in science.

Students are given time to read the Science
Extra and discuss the content with classmates.

Vi




2. How to deliver a Science Lesson

Both the Textbook and the Teacher’s Manual
work hand in hand to deliver a meaningful and
successful lesson. However, there are important
things to consider before lessons are taught.
Teacher should consider:

1. Having a Textbook and Teacher Manual on
hand.

2. Knowing what was the previous and the next
day’s lesson contents before delivering the
current lesson.

3. Preparing teaching materials prior to the lesson.

4. Reading the Lesson Objectives and

understanding it very well.

5. Reading and understanding the Teacher’s notes
to have some background content knowledge
of the lesson before teaching.

6. Following the sequence of the lesson carefully
and consult the sample blackboard plan to
confirm the lesson flow and notes.

7. Studying carefully the sample blackboard plan.

3. What to consider while presenting the lesson

Teacher should always consider the points
mentioned above to help present the lesson
effectively to the students. Everything that the
teacher needs to know prior to the lesson is
clearly written in the Teacher’s Manual. Therefore,
the teacher will have the manual while delivering
the lesson because the reduced size of the
textbook is inserted in the manual to help guide
and follow with the class.

At the beginning of each lesson, all lessons have
a key question that students are asked to think
about ways on how to find out. Teachers will also
realise that it encourages Problem Solving
approach (Textbook pages 8 to 9 ) through the
lesson. Teachers must be mindful that student’s
presentation of their findings is very rare and

1 Waonder or QGuestion

special. While doing problem solving, some
findings presented may result in some
misconceptions. However, when such arises
consider those opinions or findings and always
direct their attention back to the main focus of the
lesson to flow with everyone in the class so that
they learn and understand.

In several lessons, basic science instruments
such as a thermometer, compass, tape measure
and simple electric circuit are required. For Grade
5 students, teachers must assist them to master
how to use the instruments to develop their
manipulative skills.

Learn ahout nature; learn from patiore
=

J
__-/:‘IF resent and sharg your findipgs with
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«Disc el ClaESmales: o maki

Concept of problem solving approach in the layout of students textbook (pages 8 to 9)
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4. What to do during Lesson Preparation

1. Yearly Overview (Page X to XI)

The Yearly overview for Grade 5 Science
lessons provides the links to the syllabus. The
annual overview shows strand, unit, chapter,
topics and lesson titles. The time allocation for
each lesson in Science is recognised as a
double period of 60 minutes (30 minutes x 2
lessons).

2. Read Teacher's Manual

Information for teaching is introduced in the
manual and teachers should read and
understand the components of the teacher’s
manual as follows; lesson objectives,
assessments, preparation, lesson flow, teacher’s
notes and sample blackboard.

3. Test the activity

Before the lesson, a teacher has to prepare the
necessary materials and equipment written in
the teacher's manual. In addition, it is essential

for teachers to do a trial of the activity involving
an experiment before the lesson. Conditions
such as temperature, humidity, materials and
equipment used in the lesson may vary. If
teachers are able to find that the result obtained
differ or is incorrect, then they should be aware
of how to adjust the ways of presenting the
activity. The success of the lesson depends
entirely on how well a teacher prepares and
facilitates students learning to be concrete and
effective.
4. Prepare Blackboard Plan

After understanding the lesson contents, the
teacher prepares the blackboard plans shown in
the Teacher’s Manual. The effective use of
blackboard is important for student-friendly
lessons because students can easily take notes.

5. How to use blackboard

The common practice for the teachers utilising
the blackboard is dividing it into sections for
each subject. The Blackboard is an important
teaching tool for teachers when utilised well.
Therefore, in this Teacher’'s Manual it introduces
the strategy for enhancing the effectiveness of
blackboards for improving student learning.

1. To start a lesson, utilise the blackboard from

the top left-hand corner of the blackboard to
the right, top to the bottom chronologically as

Sample Blackboard Plan

Lesson Title

Tighs Source of Energy in Food

Key Question Ky questin g
‘e 1 s sireE o eneioy i B!
L. Actpvity: Finding the '.'.ul-\.::.al SIWPGy i
Activity hiad

A Stusy diageam intext book

2 Think sbhoat these guestion

+ Where daed eneegy in the milk come !

= Whote dors 8 oW gets i erergy feom

= Whinre dooi the grass gers s onewgy
Iromi

Desgimaani
Lx¥Whom do we get modd of our enigy

CEFioms when:
itk thieir food !
Cebicney doed the enendgy fram the en helps

done in the Sample Blackboard Plan. The
utilisation of the blackboard will accommodate
the components of the blackboard plan below.

2. Encourage students to come out to the board
to display their ideas and findings by writing
and explaining what they have.

3. Allow students sufficient time to copy what
you wrote before you erase it.

Discussion Summary

chos plasits gt thelt snengy to "
water and car bondiowde fo made their
awm food b e

« Peaple and a
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6. Yearly Overview

Yearly overview is designed purposely for the systematic flow of the grade content. It is helpful in the
preparation of the yearly program to effectively plan for teaching. The strands, ‘Life] ‘Physical Science’
and ‘Earth and Space’ are core strands of science in the syllabus.

STRAND UNIT Chapter Topic Term | No | SESSON Lesson Titles Page
in Chap. Number
1 1 Source of Energy in Food 2
2 2 Food Chains 4
INTERACTION IN
LIFE THE 1. Energy in Food 1.1 Energy from Food 3 3 Food Webs 6
ENVIRONMENT
4 4 Summary and Exercise 8
5 5 Chapter Test 10
6 1 Change in Speed 14
2.1 Change in Motion 7 2 Change in Direction 16
8 3 Summary and Exercise 18
PHYSICAL FORCE AND . 9 4 Lifiting a Load Using a Lever 1 20
SCIENCE MOTION 2. Force and Machine
10 5 Lifiting a Load Using a Lever 2 22
TERM 1
2.2 Regularity of Levers 11 6 Law of Lever to Balance 24
12 7 Summary and Exercise 26
13 8 Chapter Test 28
14 1 Types of Clouds 32
3.1 Observing Clouds 15 2 Weather Forecast 34
16 3 Summary and Exercise 36
EARTH AND| WEATHER AND
SPACE CLIMATE 3. Weather and Seasons 17 4 Seasons 38
18 5 Seasonal Changes and Living things 40
3.2 Seasons
19 6 Summary and Exercise 42
20 7 Chapter Test 44
21 1 How to tell a Chemical Change 48
22 2 Rusting 50
PHYSICAL 4.1 Common Chemical . . S
SCIENCE MATTER 4. New Matter Changes 23 3 Chemical Changes in Daily Life 52
24 4 Summary and Exercise 54
25 5 Chapter Test 56
26 1 Shape of The Three States of Matter 60
27 2 Volme of Three States of Matter 62
: 28 3 Change in State of Matter 1: Solid and Liquid 64
F;"(':T;'\ICC"I\EL MATTER 5. Three States of Matter |°' Ps'°pemefs,;f Three
tates of Matter 29 4 Change in State of Matter 2: Liquid and Gas 66
30 5 Summary and Exercise 68
31 6 Chapter Test 70
32 1 Reproduction in Fish 74
TERM 2
33 2 Human Reproductive System 76
; ; 34 3 Reproduction in Human 78
LIFE ANIMALS 6. ieproddlucltloz a'nd | 6.1 Zepr(z?ucﬂon and
eredity in Animals eredity 35 4 From Parents to Young 80
36 5 Summary and Exercise 82
37 6 Chapter Test 84
38 1 Direction of Electric Current 88
39 2 Series and Parallel Circuit 90
40 3 Comparing Series and Palallel Circuits 92
PHYSICAL - ) - . .
SCIENCE ENERGY 7. Electricity 2 7.1 Electrical Circuit 41 4 Circuit Components and their Symbols 94
42 5 Daily Use of Electric Circuit 96
43 6 Summary and Exercise 98
44 7 Chapter Test 100




Chapters are arranged in sequential order from the first to the last. Each chapter contains one or more
topics. The lesson number in the chapter is given to each lesson according to the students’ textbook.
Each lesson is recommended to be conducted as double periods (60 minutes). Finally, the page
numbers are attached to each lesson to easily identify the lesson titles for planning and teaching.

STRAND UNIT Chapter Topic Term | No | LESSON Lesson Titles Page
in Chap. Number
45 1 Rocks 104
46 2 Minerals 106
8.1 Rocks and Minerals 47 3 Types of Rock 108
48 4 Uses of Rocks and Minerals 110
EARTH AND 8. Rocks, Minerals and :

SPACE OUR EARTH Fossils 49 5 Summary and Exercise 112
50 6 A Fossil 114
. 51 7 Learning from Fossils 116

8.2 Fossils
52 8 Summary and Exercise 118
53 9 Chapter Test 120
54 1 Habitats 124
55 2 Freshwater Habitat 126
TERM 3| 56 3 Ocean Habitat 128
9.1 Habitats 57 4 Rainforest Habitat 130
58 5 Grassland Habitat 132
59 6 Habitats Changes 134
INTERACTION IN 60 7 Summary and Exercise 136

LIFE THE 9. Habitat and Adaptation
ENVIRONMENT 61 8 What is Adaptation? 138
62 9 Adaptations to Habitats 140
63 10 Camouflage 142
9.2 Adaptations 64 11 Mimicry 144
65 12 Behavioural Adaptation 146
66 13 Summary and Exercise 148
67 14 Chapter Test 150
68 1 Inside of a Seed 154
69 2 Conditions for Germination 1: Water 156
101 Needs for Seed 70 3 |conditions for Germination 2: Air 158
Germination
7 4 Conditions for Germination 3: Temperature 160
72 5 Summary and Exercise 162
LIFE PLANTS 10. Plant Growth
73 6 Conditions for Plant Growth 1: Water 164
74 7 Conditions for Plant Growth 2: Light 166
10.2 Needs for Plant Growth 75 8 Conditions for Plant Growth 3: Fertiliser 168
76 9 Summary and Exercise 170
77 10 Chapter Test 172
TERM 4
78 1 What is Heat? 176
79 2 Source of Heat 178
11.1 Properties of Heat 80 3 Uses of Heat 180
81 4 Temperature 182
82 5 Summary and Exercise 184
PENAIEAL ENERGY 11. Heat it

SCIENCE 83 6 Heat Transfer 1: Conduction 186
84 7 Heat Transfer 2: Convection 188
11.2 Heat Transfer 85 8 Heat Transfer 3: Radiation 190
86 9 Summary and Exercise 192
87 10 Chapter Test 194

Xl



Strand : LIFE
Unit : INTERACTION IN THE ENVIRONMENT

Chapter 1. Energy in Food

Chapter Objectives

Students will be able to understand the Chapter 1
energy in food by identifying the sources = V) ﬁET.J @
of energy in the food chain and the flow of 45 3.
energy transferred in living things.

Topic Objectives

1.1 Energy from Food

Students will be able to;

+ ldentify sources of energy in food.

+ Describe how energy is transferred in a
food chain.

+ Describe the relationship among

different living things through a food

web. This picture is from the chapter heading of the textbook
showing a crocodile feeding on a fish.




Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5
- Observing our } - Living Things in the } - Energy in Food
Environment Environment

v

Prior knowledge for learning this chapter; Grade 5 Grade 6

+ The way in which animals depend on plants - Habitat and } - Paths of Energy
and other animals. Adaptation

+ The different ways in which people depend
on living things in environment.

Teaching Overview

This chapter consists of 5 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

Source of Energy in Food

What is the source of energy in food? -1z

5 Food Chains 13-14
How does energy flow through food?
1.1 Energy from
Food Food Webs
3 How do living things in an environment interact with 5.1.5 15-16

each other?

4 Summary and Exercise, Science Extra 17 -19

Chapter Test 5 Chapter Test 20 - 21




Unit:
Interaction

Environment

Lesson Title
Lesson

Chapter : 1. Energy in Food
in the Topic : 1.1 Energy from Food

Total lesson No: 1 /87
Textbook page: 11 - 12

Preparation

papers, markers

1/5 Source of Energy in Food

Lesson Flow

o Introduction (5 min.)

* Recap Grade 4 Chapter 1 'Living Things in the
Environment' by asking:

Q: Where do plants and animals get their

energy from to survive?
Animals get energy from the food they eat

and plants get energy from the sun to make
their own food.

* Encourage students to think of the sources of food.

‘Wh w t f ?
Q:Where does energy in food come from?

9 Introduce the key question

What is the source of energy in food?
e Activity (25 min.)

¢ Organise students into pairs.

* Explain the steps of the activity.

* Allow students to study the pictures and the
questions in the textbook.

» Refer students to what the characters are saying
for their investigation.

* Ask students to discuss their findings in their
groups.

* Give enough time for students to do their findings.

0 Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
* Write their findings on the blackboard.
(Continue)

Teacher's Notes

In Grade 4 chapter 1 ‘Living things in the environment’, students learnt about the basic needs of plants and animals, where
animals get energy from the food they eat and how plants get energy from making their own food using sunlight, water and air.

The Flow of Energy through Plants and Animals

* Plants are food producers. They make food during photosynthesis.Refer to teachers note in Grade 4 Chapter 1, Lesson 1 for

information about photosyntheisis.

* Plants need the energy from the sun light, carbondioxide that is exhaled from humans and animals and water taken in from

roots to make their own food.

* Plants can convert light energy from the sun into chemical energy stored in the food they make during photosynesis. This

0 All living things need food. Food provides them wilth energy. Where

does the energy in food come from?

e
9 Activity : Finding the source of energy
in food

What fypes ol
energy-are there

arce i ua?

o 3 : & where 1he

Dyl rernerstbeed wljal
plants need inorder fo growT

Wimer, nrigntsand 7

energy is passed to other organisms through the food chain.

Source of Energy in Animals and Human

* Animals and humans get energy from the food they eat.

* For an organism to be recognised as a living thing, it must take in energy and use it to sustain life.
* Animals cannot produce energy directly from the sunlight. They must eat plants or other animals to acquire energy.

2




12

Lesson Objectives

Students will be able to:

¢ Identify sources of energy in food.

¢ Explain how plants use energy from the sun.
* Describe how animals get energy to survive.
e Participate in activity with curiosity.

Students are able to:

* Describe sources of energy for plants and animals.

« State that plants use solar energy to make food.

* State that animals get energy from plants and other animals
by eating.

* Enjoy finding out where energy in the food comes from.

Our food comes from plants. 1t is
not ardy Biuman beings wing depand
an plants directly or indirectly o get iy
anargy, bul olhaer animats (oo ﬂ- )
The Sun provides lght and heal energy -
1o ihe Earth. Almast all energy

on Earth comas from the Sun

Ereegy that comes from the Sun

is-called solar anergy ..
Plans do not eat food like | “ﬁH*J

L ewts

T
ariimals. Plants make (heair own —

food by using waler, carbon
dioxide and lght enangy from
the Sun. Carbon dioxide is
a colouriess and odourless gas
produced by peaple or animals
oreathing oul

Plams use some energy in the
food thoy make 1o
survive and g,
Somea are stored in
the rodts, stems and
leaves

Animats cannol
make ood ke
planis, They must
aal fooad in order o P
get energy. Some animals get eneegy by eating plants as food.

Some ammals eat other animals that eat plants

Piants qat anergy trom the Sun. Some animals eal plants or animals as lood
1o get enargy. The source of enargy in lobd comes from the Swun

Gamn,
draxeds

\Walar

Sample Blackboard Plan

(5]

¢ Facilitate active students' discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as

discussion points.

Q: Where do we get most of our energy from?
(From the food we eat.)
: Wher lant t ener
food? (From the sun.)

Q:How does the energy from the sun helps
plants? (Plants use the light energy from the
sun, carbon dioxide and water to make their
own food.)

Q:How does energy pass from animals which

don’t eat plants? (They get energy from the
animals that eat plants.Example: A frog eats

a grasshopper who eats grass.)
¢ Conclude the discussions.

to make their

e Summary (10 min.)

« Ask students to open their textbooks to the
summary page and explain.
« Summarise today's lesson on the blackboard.
« Ask these questions as assessment:
Q: Where does the source of energy for plants
come from?
Q: Where do animals get their energy from to
survive?
Q: How do plants make their own food?
o Ask students to copy the notes on the blackboard
into their exercise books.

Title: Source of Energy in Food

Key question
What is the source of energy in food?

Activity: Finding the source of energy in
food

1. Study diagram in text book

2. Think about these questions

» Where does energy in the milk come ?

» Where does a cow gets its energy from?

» Where does the grass gets its energy
from?

Discussion

Q:Where do we get most of our energy
from?

Q:From where do plants get their energy to
make their food?

Q:How does the energy from the sun helps
plants?

Q: How does energy pass from animals
which don't eat plants?

Summary
- Energy that comes from the Sun is called

solar energy.

« Plants use some energy from the sun,
water and carbon dioxide to make their
own food to survive.

- People and animals eat plants as food to
get energy.

« Some animals that don't eat plants eat
other animals to get energy to survive.

- Plants get energy from the Sun.

« The source of energy in food comes from
the Sun.




Unit: .
Interaction Chapter : 1. Energy in Food Total lesson No: 2 / 87

in the ic - Textbook :13-14
Environment Topic : 1.1 Energy from Food extbook page: 13

Lesson Title Preparation

Lesson animal pictures, papers, markers
2/5 Food Chains

Lesson Flow

@ Introduction (s min,) Food Chains

¢ Recap previous lesson by asking:
PP y & Plants make food by using sunhight. Animals eat the plants to get

Q: What do living things need to survive? o anargy. How do Iving things depend on sach other 1o get energy in
:Where does the source of energy for plants nature?
come from?

Q:Where do animals get their energy from? (2] I”?I How does energy flow through food?

* Encourage students to think of the flow of energy =
in food by asking: i
:What do living things depend on to get (3] @ Activity : Eat and eaten by -
energy?
Introduce the key question
How does energy flow through food?
e Activity (25 min.)
* Organise the students to work in pairs.
Explain the steps of the activity.
Allow students to study the picture in the
textbook.
Refer students to what the character is saying for s
their investigation. i )
Ask students to do the activity.
* Give enough time to the students to find new ideas
through the activity by themselves.
Ask students to discuss their findings with their
groups.
Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
Write their findings on the blackboard.
(Continue)

What to Do:

Irany & diagram lile the one shown beloy

Teacher's Notes

A food chain will be taught in Grade 6 Chapter 1, lesson 2 'Food Chains in Different Environment'. In this lesson,
students will identify food chains in different environment. In addition, students will learn about food web which is the
combination of various food chains. This lesson is the foundation of Grade 6 Chapter 1, refer to these lessons prior to
teaching this lesson.

A food chain describes how different organisms eat each other, starting out with a plant and ending with an animal.
Food chain in ecology is the sequence of transfers of matter and energy in the form of food from organism to
organism. Food chains intertwine locally into a food web because most organisms consume more than one type of
animal or plant. Plants, which convert solar energy to food by photosynthesis are the primary food source. In a
predator chain, a plant-eating animal is eaten by a flesh-eating animal.

Every living plant and animal must have energy to survive. Plants rely on the soil, water and the sun for energy.
Animals rely on plants as well as other animals for energy.

* In an ecosystem, plants and animals all depend on each other to live. Scientists sometimes describe this dependence
using a food chain or a food web.

4



Lesson Objectives

Students will be able to:
* Recognise how energy flows through

Students are able to:
* Draw the flow of energy from plants to animals in consideration

food. of the relationship between 'eat' and 'be eaten by'

* Explain the meaning of a food chain.
* Appreciate the importance of living
things in their environment.

We found out that grass is eaten by the grasshopper. The grasshoppear is
ealen by ihe frog and the frog is eaten by the snake. The arrow means “is

Energy In food is transferred from the grass, to the grasshopper, to the frog
ard Lo the snaka

Howy rmany examplet of
foid chaing canm you ghe? e

Plants and animals are linked by the energy they nead, For example, plants
arg aaten by insecls: The insects are eaten by frogs and then finally the frogs
are eaten by snakes. Al each link, energy is being transierred from planis to
ammals, The path of food energy from the plants to animals is called a food
chaln. In a food chain, the energy low begins with the Sun because planis
gel their energy by converting solar energy inte food. Food chains only goin
ane dirgction. The arrew shows the direction of enargy Hlow,

* State the definition of food chain.
» Express the importance of living things in their environment.

* Facilitate active students' discussions
* Confirm the findings with the students.
* Based on their findings, ask these questions as

discussion points.

:Why does a grasshopper feed on plants/
grass? (To get food or energy to survive.)
:How do animal t energy? (By eating
other animals and plants to get energy.)
:‘Where do plants get their energy from?
(From the sun.)

Q:What do the arrows in the diagram

represent? (It shows the relationship
between 'eat' and 'eaten by'.)

:Why do the arrows in the food chain go in
one direction? (Because it shows the natural
way of living things feeding for survival and
how energy flows.)

:How the energy flow through food?
(Energy in food flow from plants to other
animals. Living things 'eat' or 'be eaten by"

14

other living things, etc...)
* Conclude the discussions.
e Summary (10 min.)
» Ask students to open their textbooks to the
summary page and explain.
e Summarise today's lesson on the blackboard.
* Ask these questions as assessment:
Q:What is a food chain?
Q:How does energy in food flow through?

Q:What is the sources of energy in food chain?
*» Ask students to copy the notes on the blackboard
into their exercise books.

Sample Blackboard Plan

Title: Food Chains

Key question
How does energy flow through food?
Activity: Eat and eaten

—_

—
—

Discussion
Q: Why does a grasshopper feed on
plants/ grass?

Q: How do animals get energy?

Q: Where do plants get their energy from?

Q: What do the arrows in the diagram represent?
Q: Why do the arrows in the food chain go in one

direction?

Q: How does the energy flow through food?

Summary
» A Food Chain is the path of food

energy from the plants to animals.

The Sun —> Flower

Caterpillar —> Frog —> Snake
NV

Oowl

- A food chain shows energy flow from
the sun to plants and then to animals.

« Afood chain only goesin one
direction.




InteLlf;géion Chapter : 1. Energy in Food Total lesson No: 3/ 87

in the ic - Textbook 115 -1
Environment Topic : 1.1 Energy from Food extbook page: 15 - 16

Lesson Title Preparation
Lesson illustrated picture of food web

3/5 Food Webs

@ Introduction (s min,) m Food Webs

* Recap previous lesson by asking:

. . . A food chain only shows one path of food energy from plants to
:What is a food chain? o animals but an environment contains many different types of living
:How does energy flow from plants to things.
animals? ~", How do living things | i

Q:Why do the arrow in the food chain go in one L £ ) Int:m; w‘.'tﬂilnf‘.‘ %?hﬂr?;“ SHYROREINS

direction?
* Provoke students thinking of food web by asking:

:What will happen to a food chain if a lot of o
living things live in an environment?

@ Introduce the key question

How do living things in an environment

interact with each other? (4

Activity (20 min.)

Organise the students to work in pairs.

Explain the steps of the activity.

Ask students to study the picture and refer to what

the character is saying for their investigation.

Ask students to do the activity.

* Give enough time for students to do their findings.

Ask students to discuss their findings in their

groups.

Discussion for findings (25 min.)

* Ask students to present their findings from the

activity.

Write their findings on the blackboard.

(Continue) b

”
Q Activity : Who eats what?

What to Do: Hews i i1 gifferent

Iren 3 Feod chain?

¥ Shisdy 1

15

Teacher's Notes

A food web will be taught in Grade 6 Chapter 1, lesson 3 'Food Webs in Different Environment'. In this lesson,
student will understand that a food web varies in different environments. Teachers are requested to refer to them
prior to this lesson.
A food web is the interconnection of food chains. We can find several food chains in a food web diagram in the
textbook, for example:

Grass » Rat » Owl

Grass -» Rat -» Snake - Owl

Grass - Grassphopper - Frog - Owl

Grass - Grassphopper - Frog - Snake - Owl

Grass - Grassphopper - Rat - Snake - Owl
An energy or trophic pyramid illustrates ecological relations among creatures. The first level (level 1) is plants, then
herbivores (level 2), followed by primary prediators (level 3) and secondary prediators (level 4). Prediators are also
called carnivores.

6
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Students will be able to: Students are able to:

e Understand what a food web is. » State what a food web is by relating to food chains.
e Describe a food web. ¢ Draw a food web to connect all living things in an
* Explain what an energy pyramid is. environment.

* State the relationship between the amount of energy and the
population of living things in an energy pyramid.

* Facilitate active students' discussions.
* Confirm the findings with the students.
e * Based on their findings, ask these questions as
discussion points.

Most plants and ammals ase pan of several food chains. For example, plams Q:Which animals eat grass? (Rat and
may be eaten by a caterpillarn a cow or some olher animals. Snakes may grasshopper.)
ealarat. a rrr}g o 50me :'_IE"H?.T anmais TD represﬂnl thasa fEI‘ﬂEIDI'ISI'-IptS e Q What anlmal I a nak at7 (Rat

use-a food web, A food web s made up of several food chains linked fo

aach other A food web shows how plants and animals are intermelaled in graSShopper and frog.)

an envirenment. It also shows how differant food chains inferact with one Q:Which animal is eaten by an owl? (Rat,
anather and overlap shake and frog.)

. Y ¥ Q:How many food chains can you find in this
picture? (More than 5 food chains.)

Q:Can you guess which living thing would

have the most and least population in the
environment? (Grass is the most, owl is the

least.)
* Conclude the discussions.
— e Summary (10 min.)
T, gy OO ... 1 S I i * Ask students to open their textbooks to the
summary page and explain.
Aneneray pyramld shows the llow of enargy Irom :ﬁli-El level bo another e Summarise today’s lesson on the blackboard.
L "'?m il % Lirvel 4: Aninas * Ask these questions as assessment:
the ton level of the pyramad. Only Tt el Braiiats .
about 10 percent of the eney is e R Q:What is a food web?
transferred 1o the next level mm oresiihy Q:How are a food web and a food chain
Plants make up the base of the f ' Laea. f it different?

aenargy pyramad. The higher we
Qo up the pyramid, the amount of
anangy avalable for use & ass
and the pepulation of living things
ar organisms fecreases.

i
.E:||_ L -a_? .\--:-:....!ﬂ

o I

| Q:What is an energy pyramid?

Q:Explain the relationship between the amount
of energy and the population of living things in
an energy pyramid.

* Ask students to copy the notes on the blackboard
into their exercise books.

L 1: Plands

Sample Blackboard Plan

Title: Discussion Summary
Food Webs Q: Which animals eat grass? + A food web is made up of several connected
food chains together.
Q:What animals does a snake eat? + A food web shows:
How plant and animals are interrelated in an
Q:Which animal is eaten by an owlI? environment.
owl How different food chains interact with one
rat 7 \snake Q:How many food chains can you find in another and overlap.
/\ this picture? + An energy pyramid shows the flow of energy
grass Q:Can you guess which living thing from one level to another.
would have the most and least - The higher we go up the pyramid, the
population in the environment? amount of energy available for use is less and
the population of living things decreases.

Key question : How do living things in an
environment interact with each other?
Activity: Who eats what.

pN 2frog
grasshopper




Total lesson No: 4/ 87
Textbook page: 17 - 19

. Lesson Title
Lesson . Summary and )
- Exercise s
‘

_I Frood grroricis enangy 50 all Ining Pargs of iha Earm.

TipS Of Iesson _I T Suan picrnsas g and hadl poany 50 the Earm
| Prarts oo viol ma food i aimals o, bl make their o food By tising wale,

cwhon cicakda and Sght ensagy rom tha: Sun

asummary (20 min_) | Pranas peovicie food directy of indneCty 10 dnimais- and fumans.
. . . . . JMMWMMMWMM&.MMW&NIWBMMM
* Recap the main learning contents covered in this topic. et enaegy
* Based on the main learning contents ask students the
fOHOWing queStiOHS. _| Atood chain s fhe path of food enargy Som plams 50 animals
c QI ‘What does food provide? | For example, plants ane saten by nsects. The msects ate aitin by nags and

e finaky s o0 des datea by Snshes.

© Q: Where do plants get their energy from?

© Q: What is the difference between a food chain and %
a food web? ‘*‘-.' }h — b 4
[ ¥ J Sriahoy |

¢ Explain and correct the learning contents if they still ETE | omibepi |

have miSCOHCCptiOl‘lS. ] 1 tood chain, the path of @nrgy DEQETE wiTh The: SU Eecaiss pRants gt il
* Verify their understanding with the summary points. S Ay

¢ Allow students to read aloud the main ideas of the
topic and then copy into their exercise books. o] Aleod mali s made up ot anvarad Q _'v
ood chains Snkad bo sach alher ‘ .ﬂ'
__| A fod vty sheorwes haw plants * ﬂ ‘..
il mrdimidin ahe nbdTeiated i an

* Wy
prnAnonmand. H nlso ahows Do
e et X b S
17

oy ancEhar,

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions .
based on their understanding. —_—— =

o After the exercise give them the answers to the T

questions and explain how to solve them using their ) Fianis gawe(oy romine
(3] The path ol food enargy: e plarks Io anemals s a

scientific understanding and ideas. 45 A Showss o planis,ared el me inlsrosiaied in A
» Make reference to the textbook or provide clear .

examples in daily life to strengthen the learnt concepts 02, Choosa S tetier el T conycl Angwes

. . . i1 Aooondng fo the dagram. whinl does e frog feed on

in this topic. o Gansa

o 4 hep i »IO

D, Snais and grasa

(2] Wrsch of - loBoweng o 1ok th Doimect eeplanation
alboul an enangy pyrama?
A Piaras s U 10 Das of T pyramid
B The armmals on Pegiod Hmois arg-less n pogiilaton
G Ervegry Borws: oty thas Bt e tha lop lresl of
o pyramd
0. Snnkes and f the boltiom beyed of the pymmad

O Draer arfows 0 show e Bow of endsgy in the iocd chan

=TS

(Comn ) [ om )

O What i e differencs Datwesn & looad chan &nd a food web?




Exercise answers

Ql. Q4.Expected answer

(1) energy In a food chain the energy begins from the sun

(2) sunlight and the arrow showing the transfer of energy is

(3) food chain only in one direction. However in a food web

&) food web which is made up of several food chains more
arrows connect more animals and is more

Q2. complex.

(H B

2) D

Q3.

Small birds

N

Butterfly

Explanation of Science (3
Extras Chapler 1

. sScience Exirags
€) Science Extras (10 min)
* Give opportunities to students to closely observe the What happens if an organism was removed
. . from a food chain?
nature and its phenomena in the world.
* Allow students to ask questions that demonstrate R 00 O A 0 SOOIV NSO AR 8 W
o i . grasshopgens ang (e gYasshoppars are ealen by bogs and ihe rogs ane
curiosity about the content in the science extra. el by Sk,

*-& hna-r -rﬂ

Il thogs wans to din becayse of some deaases caused by soma pofution,
fhard wouks ba an menedsa in b smoun) of grasshoppeds deding on the
produces o gien plants

This would cause & majod protiom Docase Qrasshoppens would De out of
oonirol. Thay wousd s plants and the mambes of péants. wihich are the basis
of the food chain would severely decreasa

O thix dbhar badird Shar wioukd De an 0fct on o comsamiens of Irags which
are e Snakes, Thiy wookd losn an orpanism had hey st on whech can
causs thair numbens o decreass,

In.pehar cases ihere may ba sevedal imerscling food chains in ine
arvimnman where there am also ofher predalors ke bings. Thay wolkl iead
on grasshoppars B in Soch cisd H an organsm grimarly sats one'type of
organism which i tha food source. Thiy would die ol end this wousd lpad Lo
ey xtinction of 1he consumern ol e ofganiam



Total lesson No: 5 /87
Textbook page: 20 - 21

Lesson

Lesson Title

5/5 Chapter Test

Answers of the Chapter Test

20

Complete each sentence with the correct word.
(1) The Sun provides light and solar energy to Earth.
(2) Plants make their own food by using water, carbon _ dioxide _and

light energy from the Sun.

(3) The flow of energy from one level to another is shown as a
energy pyramid in which the energy flows from the bottom to the
top.

(4) A Food web is made up of several food chains linked to
each other.

Choose the letter with the correct answer.
(1) In a food chain where do plants get the energy from?
clar energy
B. Animals
C. Insects
D. Other plants
(2) Study the pyramid on the right and identify
which statement is true about it.
A. The energy flows from the top to the bottom
level of the pyramid
nl-.r 10% of the energy is transferred to the
next levet,
C. Animals make up the base of the pyramid.

D. Plants make up the top of the pyramid

{3} Which part of the plant makes food for the plant?
A, Root

D. Flower
(4) Which of the following shows a correct food chain?
peanut =+ rat -+ snake
B. grass » snake » eagle
C. peanut -+ eagle -+ grasshopper
D. grass = snake -» grasshopper

10
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Grassphopper Small bird

(1) Which organism eats the snake?
Owl

(2) Which organism in the picture would have the largest population?
Grasshopper

(3) Which organism in the picture would have the smallest population?
Owl

(4) If you are to represent the organisms in the picture as an energy

pyramid, what organism would be at the top of the pyramid?
Owl

The picture on the right shows a food chain
where a grasshopper feeds on the grass, a
frog feeds on the grasshopper and a snake
feeds on the frog.

What would happen to the population of

grasshopper and snake if all the frogs in

the area were killed by chemicals? Write

the answer with your reason.

Grasshopper:(Expected answer) The population of grasshoppers will
increase as there is no predator which is the frog to
feed on it.

Snake:(Expected answer) The population of snakes will decrease as

there is less food for snakes in the area.

21
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Strand :PHYSICAL SCIENCE
Unit : FORCE AND MOTION

Chapter 2. Force and Machine

Chapter Objectives

Students will be able to understand how Chapter 2
force changes the speed and direction FO rce an d
of an object through simple experiments. M hi
Students will also be able to understand b acnine

how an object can be lifted with less effort Ry
by using a lever and the law of balancing a
lever.

e

¥

Topic Objectives

2.1 Change in Motion

Students will be able to;
Describe that a force can change the
speed of an object to accelerate or
decelerate.

« Explain gravity as the force that
changes the direction of the ball thrown

| e S ar, T My %

in the air. This picture is from the chapter heading of the textbook
showing a crane at a construction site. The crane has a
. weight on the left side to keep it balanced.
2.2 Regularity of Levers d P

Students will be able to;

« Explain that lesser effort is needed to
lift the load, when the effort is applied
further away from the fulcrum.

Explain that lesser effort is needed to lift
the load, when the object is placed at a
shorter distance from the fulcrum.

+ Identify that a lever is balanced when
the product of the weight and distance
from the fulcrum on the left arm is the
same as the one on the right arm.

12




Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Force } - Force and Motion } - Force and Machine } - Force

Prior knowledge for learning this chapter;

+ Motion of an object is described by its distance, speed and direction and
can be measured.

+ There are six types of simple machines that can make work easier such
as: inclined plane, pulleys, wheel and axle, wedge, screw and lever.

Teaching Overview

This chapter consists of 8 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

Change in Speed

1 How does an applied force change the speed of an 23-24
object?
2.1 Change in Change in Direction
Motion 2 How does a force change the direction of a moving 25-26
object?
3 Summary and Exercise 27 - 28

Lifting a Load Using a Lever: 1

4 How can we lift an object using a lever with less 553 29 - 30
force? -

Lifting a Load Using a Lever: 2
2.2 Regularity of 5 How does the distance from a fulcrum to a load 31-32
affect an effort?

Levers
6 Law of Lever to Balance 33.34
How can we balance a lever?
7 Summary and Exercise, Science Extra 35-37
Chapter Test 8 Chapter Test 38 -39

13




Unit:
Force and
Motion

Lesson
1/8

Lesson Flow

Chapter : 2. Force and Machine Total lesson No: 6 / 87
Topic : 2.1 Change in Motion Textbook page: 23 - 24

Lesson Title

Preparation

2 m rain water gutter, marble, stopwatch,

Change in Speed books, ruler

o Introduction (5 min.)

¢ Review the learnt content on Force and Motion in

Gr 4. Ask:

Q:What can force do to an object?

(Force can change the speed, direction,
shape and size of an object.)
* Encourage the students to think about how a force
can change the speed of an object.
e Introduce the key question (2) | How does an applied force change the speed

!

Change in Motion

' Change in Speed

0 A force can change the speed of an object. How does the speed of
an object change when a force is applied?

i

. =+ of an object?

e

How does an applied force change the speed - .
of an object?

Activity (30 min.)
¢ Organise students into groups. What We Need:
Explain the steps of the activity. =0 i el Wl e adbe danemtah

and the speed.

Ask the students to conduct the activity and record /"', . L.
their findings in the table. e SIS, - A 5

Explain how to calculate the average of distance ona.shown belo T

and the speed of a marble.
Ask students to calculate the average of distance )

Give enough time for students to calculate the

speed through activity.

groups.

Discussion for findings (15 min.)
* Ask students to present their findings from the

Ask students to discuss their findings with their

e Activity : Measuring a motion on an
inclined plane )

boaks o stack, ruler

What to Do:

It a tahie

Distance fecmp | Distancs {emj Avg disinnon
inal 1 irial 2 femij

Tirne (gess Sp=ad [ofmisach

activity.
e Write their findings on the blackboard. o
(Continue) 4
Teacher's Notes
Height 6 g 10 * This is the reoccurrence of the very famous Galileo Galilei’s experiment when he found the
(cm) theory of free fall in the 17th century. It is recommended to set up the ramp with 6-10 cm
;l;i)me Distance (cm) height against 2 m long gutt.er fot re.levant observation.. . . .
e Table at left shows the relationship in theory between time and distance moved in a ramp with
05| 4| 5 6 6 cm, 8 cm and 10 cm height respectively. If the ramp is bent or the surface of the ramp is
10l 10! 20| 25 rough, the result may be significantly different from that in theory. Teachers are requested to
check in advance if you can get similar values.
1.5 34| 45 56 * If you cannot find a rainwater gutter, you can use a flat wooden plate instead. We recommend
grooving the plate to make a track for the marble to roll down properly. Or you can use a
20| 60| 80| 100 . . . .
cylinder shape object such as a spray can or a tin can instead of a marble so that you can keep
25| 941 1251 156 the movement properly even on the flat surface.
* A tin can must have enough weight to roll down properly. In addition, a content of a can must
3.0 | 135 ] 180 | 225 be filled uniformly, as movement of contents inside of a can may disturb the rolling.

14
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Students will be able to: Students are able to:

* Describe how the speed of an object changes ¢ Explain how gravity and friction change the speed of an
when force is applied. object.

» Experiment the change in the speed of an ¢ Find out how gravity changes the speed of a ball by
object when force is applied. analysing the results of the experiment.

* Set up the materials in the activity correctly. » Show eagerness to participate in finding the change in

speed caused by a force.

¢ Facilitate active students' discussions.
* Confirm the findings with the students.

w * Based on their findings, ask these questions as

discussion points.

We found out that as the martie rolled down the ramp. it speeds up. Q:What t: pe of force is exerted on the roIIing
Time {sc) "'Hmﬂmr' m-lﬁ:o;nm Am{r:::'mm Smed (den) marble? (Gravity is the force exerted on the
1 i 1 rolling marble.)
: . : : :How th f the marble chan
when the gravity is applied to it? (The
fa;*,;:*; = marble increases in speed during the roll
L Mewemmvars | down the ramp because the force of gravity

is alw lling on it.
Think about the following questions based on your resulls, 54 .ays .pu. gont )
1 ity o Aot o i iyt i rila Q:What is friction? (A force that makes an

+ change wher the force was applisd? object slow down and stop when two
surfaces of objects are rubbed against each

9 other.)

A force can cause an object to speed up (accelerale) of slow down :How th f Il chan when

[decelerate). Forexample. gravity is the force that pulls ane object toward Il is rollin n th round? (The Speed
th ¥ ' o BT

another. When the markla rolls down the ramp, the force (gravity) is always of the ball decreases.)

exerted on the rolng marble. As the marble rolis down, it speads up or

I ¢ Conclude the discussions.
increases spaed (accelerate)

e Summary (10 min.)
— * Ask the student to open their textbooks to the
- summary page and explain.
_ i e * Summarise today's lesson on the blackboard.
P, 1 arsfo a. i e SR hﬁ?mns.mm e * Ask these questions as assessment:
QDJEI;‘QS FLpty qull‘lh1 each Dlhl’_ﬂ_ Il"l."l'll'!'l'l a baf is fl,'l'.-ll'lg on the grr,nm}_ the force

{friction) acts in the opposite direclion to the movement of the rolling ball Q:How does gravity change the speed of an
The ball then decreases speed {decelarate) and finally siops object?
‘ ' Q: How does the friction force change the speed
of a moving object?
* Ask students to copy the notes on the blackboard
into their exercise books.

=t

Sample Blackboard Plan

Title: Discussion Q: How does the speed of a ball change
Change in Speed Q: What type of force is exerted on the when a ball is rolling on the ground?
rolling marble?

Key question
How does an applied force change the

speed of an object?
Activity: Measuring a motion on an inclined

Summary
Q: How does the speed of the marble « A force can cause an object to speed up

change when gravity is applied to it? (accelerate) or slow down (decelerate).

Example:

- Gravity increases the speed of an object
moving downwards.

Q: What is friction? - Friction acts in the opposite direction of

the moving object and slows it down.

plane.

Time | Distance | Distance | Average | Speed
trial 1 trial 2 distance
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Unit:

Chapter : 2. Force and Machine

Force and . . .
Motion Topic : 2.1. Change in Motion
Lesson Title
Lesson
2/8 Change in Direction

Lesson Flow

o Introduction (5 min.)
* Review the previous content. Ask:

Q:What can a force do to the speed of an
object?

* Encourage the students to think about how a force
can change the speed of an object by asking:

Q:What would happen to the direction of an

object when force is applied?
Introduce the key question

How does a force change the direction of a
moving object?
Activity (30 min.)
* Explain the steps of the activity.
¢ Let students to predict how the speed and the
direction of a ball changes. Record their prediction
in the table.
Ask the students to conduct the activity and record
their findings in the table.
* Give enough time for students to do their findings.
Check each group during the activity by asking:
'How does the ball change direction?'
Ask students to dicuss their results with their
groups.
Discussion for findings (15 min.)
* Ask students to present their results from the
activity.
* Write their results on the blackboard.
(Continue)

Teacher's Notes

(1]
(2]

(3]

Total lesson No: 7 / 87
Textbook page: 25 - 26

Preparation

ball

74} Change in Direction

A force can cause an object to speed up or slow down. What would
happen to the direction of a moving object when a force is applied to it?

' How does a force change the direction of a

/ moving object?

~

What We Need: Leti C AV Ehanae b
& a ba 1ol thee bl when
What to Do: wern Thice it wip saraight
t Dx i Ry likiy 1Rl Sne Shoen Biow
Haowe does it change?

Yaur prodestion Yot abesrvalion
Speed
Direction

What types of forde ae

cwerted an tha ball?

* As the theory of free fall discovered by Galileo Galilei explained, the light object and the heavy object fall in the same

time theoretically if there is no air. If you can prepare balls of different sizes and weights, the variety will assist students
to clearly understand the movement of object in midair.

*However, in real life, very light objects like balloons can be easily blown by the wind and it may confuse students to
summarise the key learning concepts. Teachers should prepare balls with enough weight such as a soccer ball, a
basketball and a cricket ball. Indoor is preferable to avoid the influence of the wind. Turn off indoor fans if you have.

*Noise caused by the ball when it hits the floor may disturb the activity. Ask students to catch the ball.

* An object slows down as it goes up because of the pull of gravity on it. At some point in midair it changes direction and

increases in speed as it falls back to the ground (towards the center of the earth). Guide students to focus on the point
where and when the ball changes direction from up to downward direction and its momentum (speed upwards and

downwards).

16
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Lesson Objectives

Students will be able to:

* Identify how a force changes the direction of
an object.

* Observe the changes in the direction of an

Students are able to:

» Explain how gravitational force changes the direction of an
object.

¢ Find out how gravity changes the direction of a ball by
observing the results of the activity.

26

object when the force is applied.
* Experiment cooperatively in the activity.

We found out that as a ball went up in the air, the ball slowed down and its
direction was upward. And then tha hall stopped in the air. Alter thad, the ball
speeded up and its direction was downward as it fall ioward the ground

) How doos it changa? )
The spead decreasos whon the ball gons up. Then it stops | Speed s Of And

5 Ty e Spesad nmCIoasas
The difection & ugward wisan the bal goes us The diecan S dowrmwardd
Dtiction whan the ball Iais Kwards the ground
X
£=3) Discussion
(-

Think about the following questions based on your results,
R e 1 /7

T W & awarted o th aftar throwar

e D

Lipramrs

iy e .
N e
Adorce can makea moving _'
objact change direction. When
we theaw the ball up in the air, Doty
its direction is upward ¥
-y

Bul the gravily changes the
direction of the ball to be
dowiwands and the ball fals 1o
the: ground

AQood Soccer player can contral
the motion of a soccer ball by
apphying a force that changes the
ball's diraction

It we have a yovo tied to a thread
arkd we just spin it in a circle, the
directicn of the yoyo changes

Sample Blackboard Plan

Title:
Change in Direction

Key question
How does a force change the direction of a

moving object?
Activity: Throwing a ball up straight.
How does it change

Your Your
prediction observation

Discussion

after throwing it?

Speed

Direction

* Cooperate with peers to identify the change in the direction

caused by a force of gravity.

(5]

Q:What type of force is exerted on the ball

Q:How does the direction of the ball change
when force is applied to it?

Q:Can you give any examples that a force
changes the direction of a moving object
around us?

¢ Facilitate active students' discussions.

e Confirm the results with the students.

* Based on their results, ask these questions as
discussion points:
:What type of force is exerted on the ball

after throwing it? (The force of gravity.)
Q:How does the direction of the ball change

when force is applied to it?

(The ball changes direction from upwards to

downwards when the force of gravity pulls

the ball downwards after it is being thrown

into the air.)

Q:Can you give any examples that a force

changes the direction of a moving object
around us? (It depends on students’

answers.)
¢ Conclude the discussions.

e Summary (10 min.)

* Ask the students to open their textbooks to the
summary page and explain.
e Summarise today's lesson on the blackboard.
* Ask these questions as assessment:
Q: What type of force changes the direction of a
moving ball in the air?
Q: How does gravity change the direction of an
object from upward to downward direction?
* Ask students to copy the notes on the blackboard
into their exercise books..

Summary
- Aforce can change the direction of the

moving object.
« Gravity is the force that changes the
directions of the moving object.

17



Lesson Title

Summary and
Exercise

Lesson
3/8

ec0cccccccccce

Tips of lesson

ﬂ Summary (20 min.)

* Recap the main learning contents covered in this topic.

* Based on the main learning contents ask students the
following questions.

@ Q: What kind of forces affect a moving object?

@ Q: How do these forces affect the moving object?

» Explain and correct the learning contents if they still
have misconceptions.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.

18

Total lesson No: 8 / 87
Textbook page: 27 - 28

Change in Spead

_I A fortd CHN ChuSe B Moving obyect 1o Spedd ub [aioslanans] o titw down
{oacakarane)

_J Geavety in A torce Bl pulls ondt'object kneards andther obyoc

] s an atgect s down a mmp. it inoreases. speed dus 1o gravey

_"_| Fraction m & force st happens when twa siifacos of by objocts fub agarnst
soih offier

_J Friction atamiys acis in M opposEe GlEChon of I modeng Shjos! Whan an
oot i roding on th grond, the obyect decreases spesd and Anally stops oo
19 hicton

w udErmby i o 3o e L

Change in Direction

] Aforoe can make & mosing coesct Chang disschion

_J Gy changsss the deection of e
Bl morwing ugsaard Ao dowsmeand .

1 They B e
| A noeter player can contiel th .M e
matian of thr o by apptying L.
o foice Sal changes the bal's x
dection y 2
-

01, Compiass anct) Sien e willh e Sinest wond
(1] The: foece that polis org object Iowats anothar is caled
) Fofce Tl hapessns when feo Suifices ful agains! sach ol i cilled

0 Chocrks: 6 MEar Wil M DN BC] AT

(1] WTen happens whn o marbds rals down o ramp?
AN aptslerales n spesd.
B H decolorates In spoed
.M spaad] i e ST,
0.1 docrpasas thaa S

) Wi seilence | nae when we thadw @ Ball inko (b ar?
A The gl doems ot changa its diracton whn o in e s,
B The tall decramses speed as 0 tals back fo the ground
I The speeied O 1ed Dl o8 Sher RRITME WAL i was. IReoaT i el e
D). Tria ball changes crecton when rmviy acts-on it and taks-dowmsinds

53 Stugy the pictune and arswer the quostion

Tser Bl wepsh poding o i rour Grouncl- B posfion {i) e Beady stogged s
mition at postion (). How can you describe e mobon of tha ball Som positon
[k B iy

M. Mero measuned tie speed ol o moing car every §
sEconds, Look At his meoongd s in the tntis on
the right. idenlity whetfer ths Gy acoslérabed ar L] | m
decekarted and explain ihi (Eas0N of yoi ardwt L »

T e | Sipect (i)
5 m
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Ql.

ey
@)

Q2.

6]

2

Exercise answers

gravity
friction

A

Explain: The marble increases its speed or
accelerates as it rolls down the ramp. The force of
gravity also pulls the marble down the ramp. As it
travels the distance it increases more in speed.

D

Explain: When the ball is thrown (upward) into the
air gravity still acts (pull) on it and slows down
(decelerate) its speed as it goes up, eventually
stopping the ball in mid-air. This changes the
direction of the ball to fall back to the ground. The
ball continues to fall and accelerates until it hits
the ground and finally coming to a stop.

Q3.Expected answer

The ball decelerates or decreases the speed due
to friction between surface of the ground and
the ball.

Q4.Expected answer

The car accelerated because the speed of the car
increased as the time went by on his record.
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Unit:

Force and . .
Motion Topic : 2.2. Regularity of Levers
Lesson Title
Lesson ey .
4/8 Lifting a Load Using a

Lever: 1

Lesson Flow

o Introduction (10 min.)
* Review Grade 4 topic 16.2 'Machine and Its Work'
by asking:
Q:What are simple machines?
Q:Name the 6 types of simple machines.

* Encourage the students to think about how a lever
lifts an object with less force, by asking:

Q:How can we lift a heavy object using a lever?

e Introduce the key question

How can we lift an object by using a lever with
less force?
Activity (20 min.)
* Explain the steps of the activity.
Ask students to give their predictions and write
their prediction on the blackboard.
Ask students to do the activity.
Allow enough time for students to record their
findings in the table
* Check each group during the lesson by asking:

Q:Can you feel the difference when changing
position of effort?
Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
Write their findings on the blackboard.
Facilitate active students' discussions.
Confirm the findings with the students.
(Continue)

Teacher's Notes

In Grade 4, Chapter 16 ‘Force and Motion’, they learnt about levers as a simple machine. Review
the lesson in advance. This lesson is the first part of the next lesson which is ‘Lifting a load using
a Lever: 2’. Students discover the easier way to lift a load. In the activity, a heavier load and a
longer pole is better to us, so that the students can distinguish the feeling of large, medium or
small force when applied to a given position on the lever. Check the next lesson prior to this

lesson.
Tips of the Activity

* First, find the centre of the pole. Mark it with a tape then place the pole on the fulcrum as

shown in the textbook.

* The recommended weight of the load should be about 10 kg. A pole of 3 meters which is strong
enough to hold the weight of the load should be prepared to avoid an accident. The height of

the fulcrum must be placed at 50 cm high.

20

Chapter : 2. Force and Machine

(3]

Total lesson No: 9 /87
Textbook page: 29 - 30

Preparation

pole (1.5 - 3m long), plastic bag with sand,
a piece of wood, stool

Regularity of Levers

) Lifting a Load Using a
" Lever: 1

A lever is a simple machine that makes an object move with less
force, How can we lift a heavy sand bag with a lever?

' How can we lift an object by using a lever with
less force?

=
Activity : Find ways to lift the sand bag
easily using a lever p,

-

Pomtan yau | Amaun] of force o lift the: sand
. | appEsd tho forca,  bag (small, medeaum of large)

A4

What We Need:
S pole (1.5 - 3 m long), plastic bag with

sand, f piecs of weod, shonl
Whatto I]n

Wt of force needed to lift the sand To avodd injury, do mot release your
|- mands Tram tha pole auddenly!
it |

e 8t positions B and C
6. Discuss the relationship

nid the-amownt of force appiied

SAFETY

Advice students not to
let go the pole
suddenly as it may
injure your friends.

Pay close attention to
the pole in case it
breaks. Have student
stand at a safe
distance.

-

29



Lesson Objectives

Students are able to:

e [llustrate the easiest way to lift a fixed sandbag by changing
the points to apply force to a pole.

» Explain that the further an effort is applied away from the
fulcrum, the less effort is needed to lift a load.

Students will be able to:

¢ Identify the way to lift a fixed sandbag on a
pole easily by controlling the conditions.

* Distinguish the relationship between the
amount of force required to lift an object and
the distance from the fulcrum to the effort.

* Based on their findings, ask these questions as
discussion points.

Q:What condition did you change to find the

way to lift a sand bag easily? (By changing
the distance from a fulcrum.)

Q:How does an amount of force change at
different positions: A, B and C? (The further

We found out thal a larger force was needed to it the sand bag al position
A bl less lorce was applied bo il the sand bag at position © when tha
distance from the fulcrum o the sand bag did
nol changa

Posilignyou. | Amouind of farca in
Appbad e foren, it e sand bag

2 . you move away from the fulcrum the less
- [+ Smal

force is needed.)

Q:What relationship did you find between the
amount of force required to lift a sand bag
and the distance from the fulcrum to the
force you applied? (If we apply a force at the
longer distance from the fulcrum, we need a
less force to lift the sand bag.)

* Conclude the discussions.

e Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:

Q:How do you make it easier to lift an object on

4 — - -
g - What dhis you undentand
bt the cha Reristncs of
o It Tram thavie pesisna?

Adever can make our work
easier An effort is the
force applied 1o & machine
fo do work, A load is the
{orcer applied on the lever
by the obgect to be litted
Amaunt af foree as an
aflort required to B an

Retationship between distance
f of appiad Toroe and koad b

Shoner distance linm the filcnum to effort point

object depends on its
distance from the fulcrum

e
i
It etfort is applied al a Eadber ity alever?
longer distance from the i ik Q:At which distance of the lever is difficult to lift
an object?

1o be lifbed with less effort

Longer diatance from the fulcrum fo effort poimt

r

L .
Sralier Iooe ‘
reguined o il the
alyee

* Ask students to copy the notes on the blackboard
into their exercise books.

1
i
i
i
i
i
i
i
i
i
!

lulcrum, the object is able
i
i
i
i
i
!
i
i
i
i
i

10

Sample Blackboard Plan

Title:

Lifting a Load Using a Lever: 1
Key question How can we lift an object by
using a lever with less force?

Activity:
Find ways to lift the sand bag easily using a
lever

Prediction

Effort Small ,medium, large

Results

Discussion
Q: What condition did you change to find
the way to lift a sand bag easily?

Q: How does an amount of force change at
different positions: A, Band C?

Q: What relationship did you find between
the amount of force required to lift a sand
bag and the distance from the fulcrum to
the force you applied?

Summary
« Using a lever makes a heavy object lift

easier.

- An effort is the force applied to a machine
to do work.

« Aload is the force applied on the lever by
the object to be lifted.

« When effort is applied further away from
the fulcrum, the less effort is needed to lift
the load.
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Unit:

Chapter : 2. Force and Machine Total lesson No: 10 / 87
Force and ) .

Motion Topic : 2.2. Regularity of Levers Textbook page: 31 - 32
Lesson Title Rreparation

Lesson o . pole (1.5 - 3 m), plastic bag with sand,

5/8 Llftlng a Load USIng a stool, a piece of wood
Lever: 2
olntroduction (5 min.) Lesson 2_' Lifting a Load Using a

Lever: 2

* Review previous lesson and ask: i bjoct with less forcs by applying the force:at
. . . . ‘& can move an object with less force by applying the force at a
:How do you make it easier to lift a load on a o longer distance from the fulcrum of a lever. What is another way to lift

lever? an object with less force?
Q:At which distance of the lever is difficult to lift —
load? Ifl?\ How does the distance from a fulcrum to a
aload< \ 7/ load affect an effort?

* Encourage students to think about the easy way to

lift an object using a lever, by asking: i Aotivity : Changing distance from B

:What is another way to lift an object with le 9 fulerum to 4 load y

force?

@ introduce the key question i

How the distance from a fulcrum t @ loan. stoot piece of wood a5 5 I @

Ioat_j rflffect an effort? o -

ACtIVIty (20 min') 1. Dirivid i talhe ks tha o o Pogition of mmr'_:;"ﬁ:iz“““"
= b e, Fregction | Resun

* Explain the steps of the activity
* Tell the students to predict the results and write
down their predictions in their exercise book
* Ask the students to conduct the activity and record
their findings in the table ;¢ a pokn
* Check each group during activity by asking: ol wood — A piecn o
Q:Can you feel the difference when changing ' o
position of load? ey
* Give enough time for students to do their findings.
Discussion for findings (25 min.) il ek o
N

TN B By g S
It the sand bag in tha
gailer la 7

* Ask students to present their results from the

acthlty B :.'. g I--_.! I:-I: 2 r'- .: I-. hanging the positions o tha ..-"-'n@ !-5;. ]
 Write their findings on the blackboard. 0! - oo N -ﬁ&ﬂ
(Continue) | s b ol - g

Teacher's Notes

This lesson is the second part of the previous lesson. This focuses on the distance of the load from the fulcrum by
changing the distance of the load on the lever, whilst maintaining the position of the fulcrum and effort (force applied by
hand) to lift the load. However, in the first lesson the focus was on the distance of the effort from the fulcrum that is
closer or further away.
Load - bag of sand, soil or gravel
Fulcrum - fulcrum is where the centre of the pole rests to form a lever
Effort — effort is the force applied (by hand) to lift the load. By applying force by the hand at difference position on the
lever the variation in strength can be felt.
SAFETY
* Keep students at a safer distance when gathering around the setup.
* Remember not to let go of the pole suddenly as it can hurt you and your friends.
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32

Lesson Objectives

Students will be able to:
¢ Identify the relationship between the amount .

of force required to lift an object and the

distance of the load from a fulcrum by

controlling a condition. d
* Demonstrate eagerness for investigation.

We found oul that in position A, a smaller 1orce was needed to it the sand
bag when the distance from the: fulcrum to the effort did not change. But at
posahion G, & larger force was apgiad 1o b e sand bag when the fislance
fram the fulcrum fo the effort did.not change

Pogiton of e | Amcint ol ks o

Students are able to:

Explain how the distance of a sandbag from a fulcrum affect
the force required to lift by changing the positions of the
sandbag from a fulcrum.

Investigate to find out the regularity of a lever actively.

¢ Facilitate active students' discussions.

¢ Confirm the results with the students.

* Based on their results, ask these questions as
discussion points.

Q:What condition did you change to find the

way to lift a sand bag easily? (By changing
the distance from the fulcrum.)

:How ur effort chan u chan

Land bag lif ihe zand bag . B
A Sl the position of the load? (More force is
8 s needed as the sand bag is moved further
away from the fulcrum. Less force is needed
as the sand bag is moved closer to the
Fetationshep balween Distanca of
.= [ Load and Applied Force ) S fulcrum)
Loewier distance Teom fubcnim b he point of abgecr e SQWhat relatiOI’]Ship do you find between the
Thi amount of force [ ] amount of force required to lift a sand bag
;Eq“”‘*d L "‘:‘” wiopet and the distance of the sand bag from a
Hends | distan arger force i H
) i fulcrum? (If the sand bag is placed at a
fram the fulcrum 1o 1he -:-;o::p-:-

position of the obgect |
iha chject is placed ata
shorter distance fram tha
fulcrum, the obsect would
be able to be [fied with
less eftort

As shown in the pictura on

Sheater distarse T fulcnam 1o ke pose of obpect

R

Grnalles [odce i l

egaired to lift the

{he. right, we can balance
her levar by hanging
anather sand bag instead
of thie lorce applied by yous
hand. The amount of force
can be alse expressed by
the waight of an abjeck.

Sample Blackboard Plan

shorter distance from the fulcrum, we need
less force to lift. If the sand bag is placed at
a longer distance from the fulcrum, we need
more force to lift.)

* Conclude the discussions.

) @ summary (10 min,)

» Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:

Q:How do you make it easier to lift an object on a
lever?

Q:At which distance of the lever is difficult to lift
an object?

* Ask students to copy the notes on the blackboard
into their exercise books.

Title:
Lifting a Load Using a Lever: 2

Key question
How does the distance from a fulcrum to a

load affect an effort?
Activity: Changing distance from fulcrum to
aload

Load at
different
locations

Prediction
Small ,medium,
large

Results

Discussion
Q:What condition did you change to find
the way to lift a sand bag easily?

Q:How does your effort change as you
change the position of the load?

Q:What relationship do you find between
the amount of force required to lift a sand
bag and the distance of the sand bag from

a fulcrum?

Summary
« The amount of force required to lift an

object depends on the distance from the
fulcrum to the position of the object.

- If the object is placed at a shorter distance
from the fulcrum, the less effort is needed
to liftit.
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Unit:
Force and
Motion

Lesson
6/8

Chapter : 2. Force and Machine
Topic : 2.2. Regularity of Levers

Lesson Title

Law of Lever to
Balance

Total lesson No: 11 /87
Textbook page: 33 - 34

Preparation

30 cm ruler, 7 bulldog clips (double clip), 2
paper clips, 8 one kina coins, pen

Lesson Flow

o Introduction (5 min.)

* Review the previous lessons. Ask:

:What is the relationshi

between the amount

Law of Lever to Balance

Look at the picture on the right. The lever is
balanced. What will happen if the position of the

of force required to lift an object and the

weights change?

distance of the load from a fulcrum?

Q:How much force is needed to lift an object if

the object is closer to the fulcrum?
* Ask students to look at the picture of a balanced

lever and ask:
:What will h
changes?
Introduce the key question
How can we balance a lever?
€) Activity (20 min,)
¢ Advice students to use each type of material (refer
to teacher’s note).
Explain the steps of the activity.
Have the students make a beam balance using a
ruler. Help them to balance the lever if necessary.
Have the students do the activity and record their
results in the table.
Check students' activity and if neccessary guide
them towards their findings.
Ask students to discuss their results with their
groups.
Discussion for findings (25 min.)
* Ask students to present their results from the
activity.
e Write their results on the blackboard. (Continue)

n if th ition of the weight

Teacher's Notes

Tips for the Activity

Activity : Finding the rule to make a
lever balance y,

What We Need:

S 30 em nuar, T bulldog clips. 2 paper clips. 8 one kina coins. per

What to Do:
1. Bhake & Novier by Butting & i‘.'m: . il Bl |
Bu rITe o m 7 _’T

o R rulés &8 Shcean N tha Dhie st s Bl

eaing hung on

e bt mren
ledoaey i
A= [+1 & Pt P& F ! i
e el &8 shoi e et
L & The ofe Below B SE
Left armi Right arm

thatance Trom the Ricnam | 1 2 3
Humber of coing 2

Ler's read Tow
to make & beam
balance In

5 Try Halance by adding a ona Xina E:
§ Birr - - - r £ i oy i &.UI.-"- L
Foaord the @ Ear coins on the nght arm o
. Rapant Stop 5 for distances 2 and 3 on i
¥ Can you find a
right i fudes 1 rmake &
T Share your rasulls with vour classmare wver halanoed?

Construct a beam balance as a sample. Refer to Science
Tool box 'How to make a balance'.

Try it out prior to the lesson to be familiar with steps of
construction and how to balance the lever.

If there are not enough rulers, use a straight strip of
wood required for each group.

Follow the steps to find the centre of the wood or ruler
first. Then check if it is balanced.

Paper clips can be used as hooks. Secure the paper clips
to stop it from sliding off the ruler.

In place of one kina coins, use same size bolt washer or
bolt nuts.

24

Balancing the arms of a lever
¢ If a distance cannot be balanced by a coin put a dash
through the box.

SAFETY
* Do not put or hold paper clips or other small objects in
the mouth when making the balance.

* Be careful when using tools to cut. Example scissors. Do

not pull tools from others. Wait till others are finished.
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Lesson Objectives

Students will be able to: Students are able to:
* Identify the law of a lever to balance * Explain how to balance a lever by relating to the numbers of
through the activity. weights and the distance from the fulcrum on both arms of a
 Investigate the law of a lever with lever.
interest. * Show eagerness to find out the law of a lever to balance.

¢ Facilitate active students' discussions.
¢ Confirm the results with the students.

w * Based on their results, ask these questions as
Lam arm Right asm discussion points.

We found out that when we :
hung 6 coins al dislance 1,3 as g
coins at distance 2 and 2 coins at distance 3 on the rightarm, the lever was
balancad, when wa hung 2 coing al distance 3 on thalell arm

2 B 3 s

g J E a Q:What relationship can you find from the

results? Let students state opinions freely.
¢ Ask students to calculate the sum of the numbers

of coins and the distance on both left and right

R o = arms in the table.

e Q:What is the sum on the left arm? (3+2=5)
Baszed on your results, think about the following question. :What are the sums on the right arm?

1. What retationshio can vou find between the distance bam the dulerum. and th (1+6:7, 2+3=5, and 3+2=5)

umbars of gains on he lelt and the righl am jo ke B e batinced? Q:Can you find the relationship between the

Thir suen of che numbiers of
toins and the dntance on
ledt arm D24-3=51 and the
right arm L 1+6=7) are not

niumbers of coiny by the

(BT )

distange I

e fes

sum on the left and the right arms? (No.)
* Ask students to calculate the product of the

numbers of coins and the distance on both left
and right arms in the table.

Lty 34 2o ‘What is the product on the left arm? (3x2=6)
= (5 Q:What are the products on the right arm?

A lever is balanced when the prodoect of weights and distance from the

(1x6=6, 2x3=6, and 3x2=6)

fulcrum on the left is equal o the product of weights and distance from the :Can you find the relationship between the
fulerum on the right arm product on the left and on the right arms?
S—— (Yes. The product of distance and the
| w number of coins on both arms are the
Laft agm ..3, £ R !' v | Right amm
Destance x Weight | h T = Diatance & Waight Same)
2x1=2 Ix2=2 e Conclude the discussions.

Summary (10 min.)

* Ask students to open the textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

34 * Ask these question as assessment:
Q:What is the law of a lever to balance?

* Ask students to copy the notes on the blackboard
Sample Blackboard Plan into their exercise books.

Title: Discussion

Law of Lever to Balance Q: What relationship can you find from the
Key question results?
Q: What is the sum on the left arm?
How can we balance a lever? .
- Q: What are the sums on the right arm?
Activity:

Finding the rule to make a lever balance

Q: Can you find the relationship between
the sums on the left and right arms?
Leftarm Right arm Q: What is the product on the left arm?

Results

Distance from 3 1 5 | 3
the fulcrum Q: What are the products on the right arm?

Number of 2
coins

Summary
« Alever is balanced when the product of

weights and the distance from the
fulcrum on the left arm is equal to that of
the right arm.

- Law of a Lever to balance
Leftarm Rightarm

Weight x distance = Weight x distance
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Total lesson No: 12 /87
Textbook page: 35 - 37

. Lesson Title
Lesson . Summary and |
- Exercise N
:

_| A Wi 7 A e Bchne AL ks 30 olgsdd fded with bkl fofos,
Tips of lesson | Thee®on i ihe amount of fercs applied
] The hoad is ther Bocce appsing on Bha levier by e ciiect 1o Be e

@ summary o min)

* Recap the main learning contents covered in this topic. LN e """‘:—"""_—":"-“r""“;'“"““"T?'I—
* Based on the main learning contents ask students the ot g L i
following questions. Lessar efiiet s redad Io i ‘ Ill
© Q: What is the regularity of levers? i [ w o]
@ Q: How do you balance a lever? erum P VPTG
: : : : 2 The cistance fmm ine fulcram || Bsarce o4 i e lom e hecrum m seoms |
» Explain and correct the learning contents if they still PR
have misconceptions. Lassses atfort s nmecixd b ﬂ—i—
. . . . . v b, whven Ihe oltiect is
* Verify their understanding with the summary points. places at @ shoner cistance
* Allow students to read aloud the main ideas of the fem e

topic and then copy into their exercise books. N
& Do 2 Db 1

| Aleveris patances
wehen tha prodiet ol the
waight ard distincs
o T Tulcriim on hae
8 A s e same

Fre 1 g IRLNIAGES | tared

35

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions :
based on their understanding. O — N

» After the exercise give them the answers to the £ fmmmrmﬁ':;, i
questions and explain how to solve them using their

121 Thiy forpe appled to @ machine 10 do work is calisd an _

scientific understanding and ideas. 31 Ths feece Applid o the bsvar by e obiwc! 1o be AN m catec 4
* Make reference to the textbook or provide clear - '
examples in daily life to strengthen the learnt concepts 02, Choosa S tetier el Mo concl Angwes

) Wirech position ol the bad on
IPei sl WO PRGUING B
fceca 1o M the obyect 7

() Wil pioition Ol Hhe boad on
A R R
Focen 10 18 the object?

in this topic.

=

O Answer the loliming questions
Lt mim Pigght arm

islenca from oot 2 1 3 '
Mumbser of coing
(K200 e

(4] How rmaany oni lana oosns woukd be-hung on distance 1 ol the right anm o
B e o 7

[ Four oni Kena Coere wana hang on B nght arm: of Bha e A2 which distanco
wepre Bha four ane kina oo Fung 10 Balarcs o e

O ey the pitiure on the right, A girl

ATHD iR By ien pliying on i
sap-amw. The ee-saw s balanced
Wt e thed Dy And thed Gl o 1o
alancy thiy soe-5ww T
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Exercise answers

Ql.

(1) lever
(2) effort
(3) load

Q2.
(1 A
2 C

Q3.
(1) 8 one kina coins
(2) Distance 2.

Q4.Expected Answer

By the girl moving to sit closer to the fulcrum
and the boy sits at the far end of the see-saw.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

Chapler 2

sSciance Extrass

LEVERS IN OUR BODY

Lirvars cin b dendified by the wiry the joint and muscles attachad 1o thie
ek ard Arnargpod

Skl and neci’- Nodding your head

The place where your skull mests the fop of your spine 18 Sicneme Your skull
k= Ihe daver amm and the neck miscles at the back of the shull provida the
feecn (odion) o it your Bbad up against 1o weight of e haad (ioad), When
Mioiy Pk Eniasches tesdioe, our hidd nods Soowid

Thp hci - SRR O T 10ka

Ty fulcrus s a8 your bos joants and your fool acls as a lever amm. Yous
calf muschas and achifes tandan provige e etiol whan the ca misscls
contrads. Tha bad is your body wisght wnd is Meed by tho efion iruscle
ooaraction),

Thia fulcrum s ab the sibow and the logearm acts as the laver arm. Ta
biceps muscha provides The affion (farce) and bands the forearm against ihe
wdight Of thy Jomdarrn, and oy wesghl St tha hand mighl Be hobdng

Adragrlened e |

7
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Total lesson No: 13/ 87
Textbook page: 38 - 39

. Lesson Title
Lesson

8/8 Chapter Test

Answers of the Chapter Test

Chapter Test

e o e e S o i e o i i i o e S S e

2. Force and Machine

Complete each sentence with the correct word.

(1) A force can cause an object to speed up or slow down.

(2) A force can make a moving object change its speed and
direction .

(3) A force that slows down the movement of an object between two
surfaces that touch each other is called friction :

(4) To accelerate means that the motion of an object SpEEdS L.

Choose the letter with the correct answer.
Q_, (1) What happens to the speed of an object as it rolls down a slope?
The speed of the object
A, remainsg the same.

ncrea 568.

C decreases.
D. decreases then speads up

(2) The lever shown below is balanced. The distance from load Ato
the fulcrum and the distance from load B to the fulcrum are same.
Which of the following is true about the diagram?

&N é

A. Ais heavier than B.

B. Az lighter than B.

C. A and B have different weights
@ﬂ\ and B have the same weaights,

(3) What is the best reason to explain why a ball comes to a stop after
rolling for some time?
A. Because there is no lorce acting on the ball
B. Because the ball ran out of force to continue rolling.
C. Because the force of gravity is pulling the ball backwards.
ecause of the friction force acting betwean the ball and the ground.

38

28



Q3

(1) Study the diagram below.
The ball is moving in the direction to the right. It is decelerating due
to friction and will come to a stop. In which direction is the friction

force acting on the rolling ball?
Left

(2) If a 4 kg weight was placed on the left arm at a distance of 4 m from

the fulcrum:
Left arm Rigght arm

§7 T

4 ko

(i) What is the product of the weight and distance on the left arm of the
lever? (Ignore its units)
16

(ii) The lever is balanced when the other weight is hanging on the right
arm at the distance of 2 m from the fulcrum. Calculate what would
be the amount of weight on the right arm?
Your calculation: (Leftarm) 4 x4 = 16,

(Rightarm)2x8=16

Answer: 8 kg

Kolo wanted to carry a bag of fruits but he

struggled to balance the bag on the pole on

his shoulder. What must he do to be able to

carry the bag on the pole on his shoulder?

(Expected answers)

« He can move the bag with the pole forward to
make the distance between the bag and his shoulder shorter.

« He can hold the pole infront and further away from the shoulder
making the distance longer.

39
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Strand : EARTH AND SPACE
Unit : WEATHER AND CLIMATE

Chapter 3. Weather and Seasons

Chapter Objectives

Students will be able to identify different
types of clouds, how weather is forecasted
and how seasonal changes affect plants
and animals.

Topic Objectives

3.1 Observing Clouds

Students will be able to;

+ ldentify the different types of clouds and
their characteristics.

+ ldentify the relationship between types
of clouds and weather.

3.2 Seasons

Students will be able to;

+ ldentify seasons experienced in Papua
New Guinea and in other parts of the
world.

+ Explain how plants and animals change
with the seasons.

"
e ponalticn soch s
femperatine, precipianion
v cheuty

This picture is from the chapter heading of the textbook
showing cirrus clouds in the sky. Clouds are classified
according to their characteristics.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 4 Grade 5 Grade 6
- Observing Weather } - Weather and } - Formation and
Seasons Change of Land

Prior knowledge for learning this chapter;
+ Weather changes from day to day.

+ Clouds, temperature, precipitation and wind are used to measure weather.

Teaching Overview

This chapter consists of 7 lessons, each lesson is a double period.

Topic Lesson No. Lesson Title and Key Question Cor)tent SRR Ui
in syllabus page number
1 Types of Clouds 41 - 42
What types of clouds can be observed?
3.1 Observing Weather Forecast
2 43 - 44
Clouds How can we forecast weather?
3 Summary and Exercise 45 - 46
Seasons 5.3.2 .
4 What is a season? 47-48
3.2 Seasons 5 Seasonal _Changgs and Living _Things 49 - 50
How do living things change with seasons?
6 Summary and Exercise, Science Extra 51-53
Chapter Test 7 Chapter Test 54 - 55
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Unit:
Weather and
Climate

Chapter : 3. Weather and Seasons Total lesson No: 14 / 87
Topic : 3.1. Observing Clouds Textbook page: 41 - 42

Preparation

Lesson Title
Lesson nil

1/7 Types of Clouds

Lesson Flow

o Introduction (5 min.)

* Ask students to stand outside and observe what
they can see in the sky.

Q:What can you see in the sky?

* Encourage students to focus on the clouds and
describe the clouds.
Introduce the key question

What types of clouds can be observed?
Activity (25 min.)
* Organise students into pairs and remind them of g
the safety rules. o @ Activity : Observing clouds "
 Explain the steps of the activity. '
* Refer students to what the characters are saying
for their observation.
¢ Let students sketch the clouds freely then record
their characteristics based on colours, size, shape
and altitude. 0
* Ask students to discuss their findings with their
groups.
* Give enough time for students to do their findings.
* Make sure students record their observations in Ly
their exercise books. Lt
0 Discussion for findings (20 min.)
* Ask students to present their findings and sketches
from the activity.
e Write their findings on the blackboard.
(Continue)

Observing Cl

-

m Types of Clouds

ouds

=

0 Leok at the sky! We see clouds almost every day. Sometimes clouds
are white and puffy. Sometimes they are dark and cover the entire sky.

What to Do: iy yridi Fizved
1. Gaoul-of the classmom and observe the clouds in the gky diffedent types
af thondy?

wlicsof Clouds sech as colour, ST

emates. Descuss the

41

Teacher's Notes

SAFETY: Remind the students not to look at the sun directly.

¢ Altitude is the height or point above sea level or ground level.

* Clouds are given different names based on their shape and their height in the sky. Some clouds are near the ground. Others are
almost as high as jet planes fly.Some are puffy like cotton. Others are grey and uniform.

* Cumulonimbus cloud is also known as The King of Clouds. It exists through the entire height of the troposphere, usually
characterised by its icy, anvil-shaped top. More commonly known as thunderclouds, cumulonimbus is the only cloud type that
can produce hail, thunder and lighting. The base of the cloud is often flat, with a very dark wall-like feature hanging
underneath, and may only lie a 200 to 4000 m above the Earth's surface.

* World Meteorological Organisation (WMO) currently recognises ten cloud genera (basic classifications), which describe where
in the sky they form and their approximate appearance:

* High clouds (CH): Cirrus, Cirrocumulus, Cirrostratus;

e Middle clouds (CM): Altocumulus, Altostratus, Nimbostratus
¢ Low clouds (CL): Stratocumulus, Stratus, Cumulus,

¢ Cumulonimbus
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Lesson Objectives

Students will be able to: Students are able to:

* Observe the different types of clouds.
e Identify the different types of clouds and

* Communicate their findings with others.

A cloud s made of water dropiats or ice crystals lloating in the sky. Clowds
ara classiied by wharg they arg formed i the sky. There ara en diferant
fypes of clouds

Whiere clouds are Ssrmed in the sy Types of Clouds

kol L Adtocumiilus, Alcstiradus Himbnsirmous

Thi diagram below shows where different types of clouds are formed in the
sky and their charactenishes.

¢ Sketch the different types of clouds based on theirs colours,

size, shape and altitude.

their characteristics. * Distinguish the types of cloud in a diagram based on their
characteristics.

» Express their ideas actively.

(5]

Cirrgatratus
Telirag oed miky
o Mo vl
cashs shadow
o muces hain

ATars, Dands of
palichos wih siliy shimmas
Thry mppoar guring good

v e

Altostratus
Senpoth, ouiensnm

Girrocumulus
Tiin, pore shites takds
of Sl 5.6

ripnkars a1 @ high el

sPUMIOw, droen B
Sun or Moon &
TeCGgEIsab s 4
vkori ] Rk

AR

\ 4
Nimbostratus ]
Dk rain choud o

| Linchutabans o rlis

Lisainity continious {7 Cumulenimbues

TR, ST G o i chonnd [orr, Somalmis
ooty | Himboalmbn § with anyil. Thunckessionm with
— — | Py enin possitie

Cumulut
tiodated, pufty coud
Wil sharp oulloes

Currionemiug

Coamiudu
Sirsocuming
Strafocumiius
Gieay of whikch s Stratus
okl o burdia, with i I ] Ciray-wistins s Ly,
rotndes adges. al N Suans I K somstmes wim drizzh

ko bl Risgulardy

amanged alemaents
o

Sample Blackboard Plan

Title: Discussion

Types of Clouds Q: What characteristics are similar and
different in the clouds you have sketched? Q: How many types of clouds can you find?

Key question

* Facilitate active students' discussions.

* Confirm the findings and sketches with the
students.

* Based on their findings, ask these questions as
discussion points.

Q:What characteristics are similar and different
in the clou u have sketched?
Similarities- Some clouds are big and white.
Differences- Some clouds cover the entire
sky and some don't.

* Explain that there are different types of clouds
seen every day or throughout the day.

Q:Which clouds do you think are very high in

the sky at mid- level and the lowest level?
(It depends on students’ answers. For

example, clouds look like feathers and
patches appear in high level, clouds look like
grey rolls or bundle appear in low level.
Refer to textbook.)

Q:How many types of clouds can you find? (It
depends on students)

* Conclude the discussions.

e Summary (10 min.)

» Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: How can clouds be classified?
Q: How many types of clouds are there?

* Ask students to copy the notes on the blackboard
into their exercise books.

What types of clouds can be observed?
Activity:Observing Clouds

Sketch the clouds: Beside each cloud
describe how the cloud looks like.

Summary
« A cloud is made of water drops or ice

crystals floating in the sky.
» Clouds can be classified by where they are

I AYeYa)

formed in the sky.

Eg. %
Which clouds do you think are very high in + There are ten (10) types of clouds.
the sky at mid- level and the lowest level? « Clouds can be described by their shape,

size, colour and altitude.
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Unit:

Chapter : 3. Weather and Seasons Total lesson No: 15 / 87
Weather and : )
Climate Topic : 3.1. Observing Clouds Textbook page: 43 - 44
Lesson Title Preparation
Lesson nil
2/7 Weather Forecast

Lesson Flow

o Introduction (10 min.)
* Recap the previous lesson on 'Types of Clouds'.

") Weather Forecast

. Weather changes from day to day. It also changes throughout a day.
:What types of cloud are t.h.ere? 0 Weather can be forecasted based on the cloud condition. Weather
Q:How can clouds be classified? forecast predicts the upcoming weather.
¢ Ask students to look outside the classroom and —_
identify the type of clouds and what the current 9 K?_J How can we forecast weather?
weather is like.
. i -
e Introduce the key question e
0 Activity : Weather and clouds ]
How can we forecast weather? »
eActiVity (20 min.) What to Do: Dty ki termermber m
* Organise students to work in pairs. 1. Go oul of the classioom and dbserve R Ej fag'¥,

» Explain the steps of the activity.

* Ask students to observe the sky on a sunny day
and later on a rainy day to identify the different
types of clouds.

¢ Ask students to discuss their findings with their Clear sky
groups.

* Give enough time for the students to do their
findings.

* Ask the students to record their observations in the
table.

e Discussion for findings (20 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.

* Facilitate active students' discussions.

* Confirm the findings with the students. 5 ’
(Continue) 43

S

Cloudy sky

Teacher's Notes

Tips for the Activity

* This activity can be done two times, on a sunny day and on a rainy day, before the discussion. The weather condition
varies and the result shown in the blackboard plan is just an example. Thus, the lesson need to be facilitated based on
the condition in your place when it is conducted. Refer to the previous lesson to identify the clouds in your sky.

e The appearance of a cloud is best described in terms of the height, shape, structure, texture, luminance and colour of
the cloud. These factors will be considered for each of the characteristic cloud forms. Thus, teachers need to encourage
students to pay attention on these factors. Putting some descriptions on the sketch such as 'hairy shape' and 'pufty’
'shape' is very nice idea, as students cannot draw everything in this limited time.

 Differences in luminance exist between clouds composed of water droplets and ice crystals. Ice crystal clouds appear
in higher altitude because the higher sky is very cold. They are usually more hairy, transparent and shiny than water
droplet clouds owing to their thinness and to the sparseness of the ice particles. On the contrary, water droplet clouds
tend to be produced in lower attitude and whity. Dark clouds — usually water droplet clouds - are originally white, but
such cloud block off the sunlight because of its thickness, it looks dark as the result.
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Lesson Objectives

Students will be able to:

¢ Identify the relationship between types of
clouds and weather.

* Infer weather based on the types of clouds.

* Participate in activity with interest.

Students are able to:

 Distinguish the types of clouds that may cause bad weather.

* Forecast tomorrow’s weather by observing the types of
clouds.

* Appreciate that clouds help to predict weather.

* Based on their findings, ask these questions as
discussion points.

Q:What kinds of clouds do you observe on a
sunny day? (Cirrus, Cirrocumulus, etc)

Q:What types of clouds do you observe on a

cloudy or rainy day? (Nimbostratus,
cumulonimbus, etc)

:What relationshi re ther tween th

types of clouds and weather? (The types of
clouds tell us about the weather.)

Q:How can people predict weather? (By
observing the types of clouds.)
* Conclude the discussions.

Clouds can help us to predict the weather. When we observe clouds, we can
forecast the wealhes in the hours and days abead, The types of clowds el us
about the weather. The table below describes the types of clouds that may
cause bad waalher such as rain, strong wind and bghining

Cinocamulus:
A tioimm mmary ooema, in teoplonl regaores; Sl
ikl b & T ieane

Cirrus:
Cirmus chouris can indicain that
wepather will oo wilkin 2 o

1 CNAnG @ oo

- A —
|
- I e Summary (10 min.)
g'::if:::tld.h uslialy oomss 12-24 hours :“ﬁ::::f'um:\ ofen krm abodd o ASk Students to Open thelr tethOOkS to the

e | confinucds ram

summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:

Q: What do clouds tell us about?

Himbostratus; Cumulonimbus)
Thay ety precactincen B 10 Moot ata 10 Thusrsy cholids maan B ndiesdoimss, incuding hd ASk students to copy the notes on the blackboard
Fain com b lorg kasling Eghitning and hamvy iin

into their exercise books.

O it

e Let students discuss the traditional weather
forecasts.

* Go out of classroom with the students.

* Ask them to forecast tomorrow’s weather based
on the type of clouds and the traditional ways.

Q Try it!

ks woa kerscrwy o sy
traed ol WEYE 1D
Let's obsernve clouds to this witather?
Torecast lomomow’s weather (S o=

based on ihe types of
clowds using the information

in the table above

doreg asd
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Sample Blackboard Plan

itle: Discussion Summary

Weather Forecast

Key question
How can we forecast weather?

Activity: Weather and Clouds
Sketch the clouds and identify the type of
cloud.

Q: What kinds of clouds do you observe on
a sunny day?

Q: What types of clouds do you observe on
a cloudy or rainy day?

Q: What relationships are there between the
types of clouds and weather?

Q: How can people predict weather?

» Clouds can help us to predict weather.

« The types of clouds tell us about the
weather.

» Some types of clouds may cause bad
weather such as rain, strong wind and
lightning.

Tryit!

Q: What are the traditional ways for weather

forecast?

Your tomorrow’s weather forecast:
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Lesson Title

Summary and
Exercise

Lesson
3/7

ec0cccccccccce

Tips of lesson

ﬂ Summary (30 min.)

* Recap the main learning contents covered in this topic.

* Based on the main learning contents ask students the
following questions.

© Q: What is a cloud made up of?

@ Q: What are the highest clouds, mid-level clouds and

the lowest clouds?

@ Q: What do clouds tell us about?

» Explain and correct the learning contents if they still
have misconceptions.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.
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Textbook page: 45 - 46
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cousd b a homicang
- CETodd Al Coud B oSty corme 12-24 hours Delore 8 rimalcem
« - Afostradus chowds Hfen Torm ahead ol conlinuous mn
- plimbosiratus clond often poodiubs hght I modersts ran. RRn Gan beong
lasting
» Cumsonimbas chuds mean Punderstionms, inchudng lghining and heavy rain

01, Complot anch sonionon with P oomect wond
(A | minge of waler droplets or e crystala Noating in i sky
(] DWfavmnd tyeics OF CHHAS 058 Cated At Gifanen _ v ihe mky
3] Criousds can holp s prodct the

02 Chooss B Metier with the COmpc] answes 1o ardswver (1) and (2]

A Cimay B. Camcumedus.

i MMF . D Mmbostrahes.
[ ]

147 W hepe of clouds mdicaltes that thene would be a change in the waalhar
weren 2 or 3T

(2] Wrich of B green types of clouds mean thore will be lghs rain 1o
maclerate i 1P un can B ong LsEnag T

O3 Lok af P pichoos o S ighl and
R thar lofgeang questons.
45 Wil ot e of Bhe chond?
12 At wefnt beid Of DSk b3 el ol
localed?

4 Akcn went cutside the house and saw that the clouss ookod e hooios ard
feamms high up in e sky. Wil do you [Nk her prediction ol thes st woosd
7
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Exercise answers

Ql.

(1) cloud

(2) altitude (height)
(3) weather

(1) Acloud is made of water drops or ice crystals in
the sky.

(2) Different types of clouds are located at different
altitude in the sky.

(3) We can predict the types of weather by looking at
the clouds.

Q2.
(1) A
(2) D

(1) Cirrus clouds can indicate that a change in the
weather will occur within 2 or 3 days.

(2) Nimbostratus often produces light rain to
moderate. Rain can be long lasting.

Q3.
(1) Cumulonimbus
(2) It ranges from low level to high level altitude.

Q4.Expected answer
Her prediction would be bad weather with
precipitation or rain.

This type of cloud is called cumulonimbus; it can
develop thunderstorms including lightning, hail,
heavy rain and even tornadoes.
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Unit:

Chapter : 3. Weather and Seasons Total lesson No: 17 / 87
Weather and :
Climate Topic : 3.2. Seasons Textbook page: 47 - 48
Lesson Title Preparation
Lesson nil
art Seasons

Lesson Flow

o Introduction (10 min.)

e This is a new topic for the students but they might
have heard of seasons.

Q:Have you ever heard of the word season
before?

* Based on their knowledge ask them to compare

; ) 0 It may be ‘hot' and said to be a ‘dry season' or it may be ‘wet’ and said
season and weather which was learnt in Grade 4. ta ba & 'wet season’. |s season similar to.or diterant fram waather?

Q:ls season similar to or different from weather?
@) Introduce the key question 12

What is a season? P -

eActivity (20 min.) (@@ Activity : Seasons in Papua New
o b Guinea 3

 Students can work in pairs.

¢ Ask students to guess if the temperature and the Wit Sor Dt )
rainfall are the same all year round. arick saingall of PR N :
¢ Refer students to the graph in the activity and St st Trmeicpiey e el g Sacedry

1B Infor reation ol

temperature and

explain how to read the line graph and bar graph. —
Have students carefully analyse the graph to
answer the given questions. I
* Encourage students to record their findings in their |
exercise books.
Ask students to discuss their findings in pairs or in
groups.
Discussion for findings (20 min.)
* Ask students to present their findings to the
questions in the activity.
e Write their findings on the blackboard.
* Facilitate active students' discussions. 0
(Continue)

£

Teacher's Notes

This map shows the seasons experienced in different parts of the world Papua New Guinea is in the Tropics where
Arctic (two season) we experience two seasons which are wet

and dry seasons.

Mid-latitude (gHeason) Note: Explain that the graph used in the
activity is made up of two graphs put
together as one. There’s the line graph that
shows the temperature (which the
temperature is read from the dots on the
line) and bar graph that shows the amount of
rainfall (the amount of rainfall is read from
where the bar stops at the top).

Tropics (two or one season)

Mid-latitude (four season)

Antarctic (two season)




Students will be able to: Students are able to:

* Define the word season. ¢ Explain the definition of season compared with weather.

* Identify seasons experienced in Papua ¢ State the types of seasons in Papua New Guinea and those in
New Guinea and in other parts of the other parts of the world.
world. e Identify the pattern of seasons in Papua New Guinea by

* Interpret the graph on how the seasons in focusing on rainfall and temperature from the graph.
Papua New Guinea change every year. * Appreciate that seasons are not the same all throughout the year.

* Confirm the findings with the students.
* Based on their findings, ask these questions as
discussion points.
(5 ) Q:In which part of the year do we experience
Weather changes from day to day, When weather ramains the same for a less rain and more rainfalls?
lang period, we call it season. Season is & period of he year that is divided Less rainfall- in the middle of the year

lypien: semaiinercondiions. Sacirseascn s tsown waaler patiem More rainfall- At the beginning and towards
There are soma months thal are very hol o cobd. 11 rains heavily during
the end of the year

some months. The seasons change in the same order every year

in many places ol the world, there are four Seasons; sprng. summer, autumn Q:What about the temperature? Warmer at the
(lall) and winter. Spring is the season that foflows winter. The weather beginning and towards the end of the year
begins to get warmer. It often rains in sprng, oo, Summer is the season but cooler in the middle of the year

{hat follows spring 3

» Explain that when weather remains the same for
a long period this is call a season. A season is a
period of the year that is divided by typical
weather conditions.

Q:What seasons does Papua New Guinea
have? Dry and wet season

Summer is the warmest season of

the year with long hours of sundight,
Autumn [(Fall)is tha season that
lollows summer. The weather slowly
qets coldar Winter is the season
that loBows tall. Winter is the coldes]
season of the year with fawer hoyrs of

sundight. In some piaces, the coldes| :What ut in other pl f the world?
weather causes snow, hail and sleel ¢ Conclude the discussions.
Some places near the Equator have ong e Summary (10 min.)

hiot Season all year around or ondy twd
seasons; dry season and wel season
The seasons of Papua Mew Guinga are

* Ask students to open their textbooks to the
summary page and explain.
* Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What is a season?
Q: How many seasons are there in other parts of
the world? (Name them)
Q: How many seasons do we have in PNG?
What are they?
* Ask students to copy the notes on the blackboard
into their exercise books.

quite diverse from place to place, but

n ganeral Papua New Guinga has dry
season and wel season

The dry season 15 a lime of year when
httle rain falls. The dry season in PG IS
genarally from May to October. The wel
ggason is the fime of year when most of
e rain falis. The wet season in PNG is
generally Tram MNaovember io:Aprd

Sample Blackboard Plan

Title: Seasons 5. Which months are drier with less than 200 | Q: What patterns of rainfalls and temperature

L mm of rainfall? are there in PNG?

6. How many months are wetter with more
than 200 mm of rainfall?

Discussion Q: What seasons does PNG have?

Q: In which part of the year do we

experience less rain and more rainfalls? Summary

« Aseason is a period of the year that is
divided by typical weather conditions.

« In other places of the world there are four

Q: What about the temperature? seasons: spring, summer, autumn and winter.

+ In PNG there are two seasons: dry and wet
season.

Key question: What is a season?

Activity: Seasons in Papua New Guinea

1.1s the temperature the same all year
round?

2. Which months are warmer with

temperatures at 25°C and over?

3. Which months are cooler with
temperatures below 25°C?
4. Does the rainfall occur all year round?
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Unit:

Chapter : 3. Weather and Seasons Total lesson No: 18 / 87
Weather and ;
Climate Topic : 3.2. Seasons Textbook page: 49 - 50
Lesson Title Preparation
Lesson il
5 /7 Seasonal Changes and "

Living Things

Lesson Flow

. Seasonal Changes and
olntroductlon (5 min.) Living Things g

* Recap on the previous lesson on seasons.

. . Seasons change in the same order every year. Each season
'Wh_at seasons do we have in Papua New 0 detarmines the types of clothes people wear. Do seasons also cause
Guinea? any changes in plants and animals pattern of living?

Q:What are the four seasons experienced in

other parts of the world? 9
e Introduce the key question
o

How do living things change with seasons?
€) Activity (25 min,)
* Organise students in pairs or in groups to work.
* Ask the students to guess how plants and animals F T i e o
can adjust to change in seasons. thunrg Biry season
« Explain the steps of the activity. bl Wt s
¢ Advice students to study the pictures of tree and
the characters in the activity.
* Ask students to make a list of their findings in the
table.
* Check students' activity and if neccessary guide o
them towards their findings.
* Ask students to discuss their findings in their
groups.
* Give enough time for students to do their findings.
@ Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
e Write their findings on the blackboard.
(Continue)

-
@ Activity : How are they different? y

What to Da:

Diraw @ LRl line the ofe shonem heiow

i wou hawe arry
idboas oon i

animals e hange wih

the seagon?

ar clagsmates, Discwss how plants

and animals change with the season

Teacher's Notes

How do seasonal changes affect plants and animals?

* Animals and plants change throughout the seasons of spring, summer, autumn (fall), and winter.

* Animal adaptations are triggered by weather and seasonal changes. During the spring, the warm weather and abundant
food supplies encourage the growth of both plants and animals. This growth continues throughout the summer. During
autumn (fall), the weather cools, the amount of sunlight decreases, and food becomes scarce (not plenty). Some plants
become dormant and some animals undergo changes to prepare for the winter. Some animals collect food to store
during the winter months and others hibernate (go into a long sleep), migrate, or grow thicker fur.

* Plants can sense changes in the seasons. Leaves change colour and drop each autumn in some climates. Leaves
changing colour is a response to the shortened length of the day in autumn. In the spring, the winter buds on the trees
break open, and the leaves start to grow.

Note: This can be discussed with the students based on the second question in the discussion.
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Lesson Objectives

Students are able to:
* Record how a tree changes with wet and dry season in a

Students will be able to:
* Observe how the tree changes with the

season. table.
¢ Identify how living things change with the * Explain how living things change with seasons.
seasons. * Appreciate that plants and animals are able to change with

seasons.

* Facilitate active students' discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:How do plants change during dry and wet
season?
During dry season:

- Some plants change the colour of leaves,
leaves drop, etc.
During wet season:

- Leaves start to grow, some make flowers,

(5]

{:-I'I-ET!QDS N 323503 cause [Iving hings o change. Living things naed 1o
adjusl with saasonal changes
Plant seeds begin to sproul. Buds
on reas and shrubs grow, Leaves
grow and flowears bloom, Mamy
arimals have yourg In sprng
Summaer

In summer, many plants grow ete.
swsics. Fyeales grony:romy G Q:How do animals change during dry and wet
Tkowers, Young animals grow and becomea

season?

Sirongar.
Autumn [Fall)

Some reas drop their fruits, The leaves
ofrees change colour and fall to the
ground. Some animals mowve (o warm

During dry season:

- Some animals go into a long sleep, other
migrate to places where there is food
During wet season:

- They thrive and have their young

* Conclude the discussions.

Summary (10 min.)

* Ask the students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

» Ask these questions as assessment:

Q: What happens when seasons change?
Q: How do plants and animals change with the
seasonal changes?

* Ask students to copy the notes on the blackboard
into their exercise books.

places and athers gather and store food
Winter

Many trees and bushes stop QUOMRNG O QoA SHowiy., Some animals Qo Nk
& long, deap sleen. The fur on some animals may geat thickes and change
COhOT,

Dry and Wel Season

Dunng dry season, reas Iesa thair leaves
angd some plants dis. Some amphibians
and insacts will burrow deep Mo he soil
and ga irdo-a long skeep uniil the-rains
redum. As the wel season begins, rain
helps plants 16 bioosm and turn graaen
Animals thrive and have thedr young

Sample Blackboard Plan

Title:
Seasonal Changes and Living
Things

Key question
How do living things change with seasons?

Activity: How are they different?

How does the tree change
with the seasons?

Season

During Dry
Season

During Wet
Season

Discussion

Q: How do animals change during dry and
wet season?

Q: How do animals change during dry and
wet season?

Summary
- Changes in seasons cause living things to

change.

« Living things need to adjust with seasonal
changes.

- Many animals have young in spring.

+ Many plants grow flowers in summer.

- Some leaves of trees change colour and
fall off to the ground in autumn.

» Some animals go into a long sleep in
winter.
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Total lesson No: 19 /87
Textbook page: 51 - 53

. Lesson Title
L .
7 Summary and _
- Exercise
|

_| Aseanon kg perod of ihe yead thal is divided by

. Al ANATR CONLIoNg
Tlps Of Iesson _J b mary ploces m Bhe woedd thers are dour

SO
. 1) Sparing: ths vediPeie Legprss i o warmiy,
a Summary (20 mln.) 2} Summaer the warmest season of the year dug
. . . . . 80 | g Pediied f sl
* Recap the main learning contents covered in this topic. 3 Mitema [P ARt o
* Based on the main learning contents ask students the A YA Ul A o o M B SRR
. . han fewaepd Bouiis: of surighl
fOHOWlng queStlonS' _J Papui New Guinen and oo atfar inggrical ounines s ooly two Senscis:
© Q: What is season? Diry and Wet
@ Q: What seasons do we experience in Papua New Seazonal Changes and Living Things
Guinea?

| Changes in S0as0ns causa Wing things 1o changs. Living things negd 10 acjust

© Q: What are the other seasons experienced in other LA

parts of the world?

+ Laates grow pd forwer bloam.
Speng + iy animisls hate et poueg

» Frosty grgnw sy the Fowrs.

1 5
© Q: How do plants and animals adapt to seasonal sl | g s g1 i s
* Loate of T Uit ohar weit dak 1o -
Changes? A el 1 Sorrulnm-‘nrrmmrm ﬂm.mm!ﬂms{mu.‘w@
1 ‘ . . . W * Maey nwnn b0 Dusies NOD QIORING OF gF 0w siiwly
* Explain and correct the learning contents if they still vl ::e;: i e ——

haVC miSCOHCeptiOHS ‘et paabirn |+ Kaing T el saeson: tan feits plinks o oom and tum reen

* Verify their understanding with the summary points.
* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

31

e Exercise & Explanation (30 min.)

¢ Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts

01, Complotn apch senionc with M oomect wind
1] & perod ol The yiar that is diatded By fypical wealhes conddions is calied

(21 Living things neod io adiust wish semeonal chisnges n lemperatun and

[3) Papua New Guea has sason And wel sEason
4} Susmmal i he saaon of e yaal dus o e lang houss ol sunlight

. . . 02 Choosa i kefor with the comect answer
in this topic. {17 Wi of b nlkoweng Se sngwa. tha cormeet cethoe ol sensans?
B S —= SUmmEsr —# MR — winer
B Suihimier -= Gulume -5 $geing -5 waiiber
. Speing —= feSumin —+ winkes —+ SIMING?
D Sudnimigr <= sgring <& winksd-» sutoma

2] Bunng which seasor do soine adimals hibemats o go §70 a deep slesp?
A Sgeing
B Summar
. Astuimey (Falt}
B, Winkes

0 Susddy than pECiuing cn e wigii sind nswnr T
quistion
What will Fappen 50 this phard duting dey samon?

Ol Explin, wihy Seects of miany plants in Papus New Guines geeminale doeing wal
BRI

a2
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Exercise answers

Ql. Q3.

(1

(2 Q4. Expected answer
3)

“)

(2) Changes in seasons cause living things to change.
Living things need to adjust with seasonal changes
in temperature and rainfall.

(3) Papua New Guinea has dry season and wet
seasons. The dry season is a time of year when
little rain falls.

Q2.
()
(2)

(1) The correct order of the 4 seasons experienced in
other parts of the world is spring, summer, autumn,
winter.

(2) Some animals go into a deep sleep during winter,
this is called hibernation.

Explanation of Science (3
Extras

€) Science Extras (10 min)

* Give opportunities to students to closely observe the Why do animals go into a very long sleep
. . during winter?
nature and its phenomena in the world.
* Allow students to ask questions that demonstrate AU AR NN IV SERRNEADAEA SN L0 S o1 D S
L. . K winber, 1his i called Hibdrnaton. Hibamation i an adaptahon nEl hsps
CuI‘lOSlty about the content in the science extra. MMarTy anmaEs Consane energy by remaining inaclive and reducing e

body lemperalure for days, weeks of even months-at & thime.

Typicaily, animals hiemale in order to survive ong peniods whan food s
Scrca, Hibernating animiss will ganarathy ast a ot of bood balone hitamation
i Thitr Sureres off ik enesgy Bbored il thss |
Hibemating animas can Sense seasonil changes. The mament thay

=ensa gitumn ({ad) approachng, Mey get busy prepanng by eating more
than usial, e animal buikds up exira ayars of tat Dunng hibernation, the
aremal's body will leed an this fat bo keap teelt aleo: Exira fak-afo feips the
animdl b Sty wiem whin Shéy an dsieep, They then find & sheltar whians
hery wall De sate whils [hey are asteep o (hey wanl 1o sunae.

Oy warm-Diooded anemals can truly Mbemate bacause cold-bigoded
animals cannol regulase their oan body iempesatures. Baars, ground
squimals, wocdchipcis and groundhiogs all hibamiale dunng wintar

il

53
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Unit: Chapter : 3. Weather and Seasons
Weather and  Topic : 3.1. Observing Clouds

Climate

Total lesson No: 20 / 87

Textbook page: 54 - 55
3.2. Seasons pag

Lesson Title

Lesson

717 Chapter Test

Answers of the Chapter Test

54

Complete each sentence with the correct word.

(1) Different types of clouds are located at different altitude __of the
sky. (height)

(2) The types of clouds tell us about the upcoming weather .

(3) Some places near the equator __have one hot season all year
round or only two seasons, dry and wet.

Choose the letter with the correct answer,

(1) Papua New Guinea has two seasons, what are they?
A, rainy and winter

@-.ve*-. and dry
. spring and dry
D. summer and winter

(2) Which cloud is formed at a range from low to high level altitude and
like a huge cloud tower?
A, cirrocumulus
@:anulonlmbus
C. cirrostratus
D, cumulus

(3) What can clouds tell us about? They can tell us about
@-.-,-har the upcoming weather will be like.
B. when it will be full moon
C. what time the sun rises
D, how many seasons there are.

{(4) In which season do leaves of trees start to change their colours and
drop to the ground and the nights begin to gel colder?
A, Spring
B. Summer

@AL.". LImIN

0. Winter
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Q'Jg (1) What would be the expected weather

when the clouds are thin, pure white
fields of small grains or ripples at a high
alttitude as shown in the picture on the
right?

Storm may come. In tropical regions, that could be a hurricane.

(2) How are plants different in wet and dry season?
During dry seasons, trees lose their leaves and some plants die. As

the wet season begins rain helps plants to bloom and turn green.

(3) The graph on the right shows

20
monthly rainfall in a city. Is it dry € (
season or wet season from July | _ ' I
to October? ; I fanns l

Day season e i o

4 (1) What do animals do in Autumn (Fall) to get ready for winter?
(Expected answer) Animals move to warmer places./ Animals gather
and store food for winter.

(2) Farahlyn observed the sky one day and saw that the clouds looked
like hooks, feathers and patches with silky shimmer.

(i) What type of cloud did she see?
Cirrus

(i) What do you think the weather would be like by looking at those
clouds?
Weather would be fine but might change within 2 or 3 days.

b
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Strand : PHYSICAL SCIENCE
Unit : MATTER

Chapter 4. New Matter

Chapter Objectives

Students will be able to understand and
explain the process of a chemical change
and identify the types of common chemical
changes that occur in daily life.

Topic Objectives

4.1 Common Chemical Changes

Students will be able to;

* Recognise and explain a chemical
change has taken place in matter.

+ Explain that a chemical change occurs
in matter when it produces a new matter
with new properties. Y R T v

+ State that rusting is a kind of chemical This picture is from the chapter heading of the textbook
Change that occurs on the surface of ?S;vgcgrzosrzfyv;t;:’c: the surface is covered by dark brown
iron or steel.

+ Explain that rusting occurs when iron or
steel comes in contact with water and
oxygen in the air.

* Recognise that iron and rust are
different kinds of matter.

+ ldentify common chemical changes in
daily life.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5
- Properties of Matter } - Matter Change } - New Matter

Prior knowledge for learning this chapter;

« Matter can change its physical properties Grade 5 Grade 6
such as shape, size and colour. - Three States of } - Mixtures and
+ Matter can change chemically. A chemical Matter Solutions

change in matter is where a new kind of
matter is formed.

Teaching Overview

This chapter consists of 5 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

How to tell a Chemical Change

1 How can we tell if a chemical change has taken 57 - 58
place?
4.1 Common 2 Rustmg_ . 59 - 60
Is rusting a chemical change?
Chemical
Changes Chemical Changes' in Daily Life . . 524
3 How does a chemical change take place in daily 61-62
life?
4 Summary and Exercise, Science Extra 63 - 65
Chapter Test 5 Chapter Test 66 - 67
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Unit: Chapter : 4. New Matter Total lesson No: 21 / 87
Matter Topic : 4.1. Common Chemical Changes Textbook page: 57 - 58

Lesson Title Preparation

How to Tell a Chemical
Change

Lesson Flow

o Introduction (5 min.)

* Draw students’ attention to Grade 4 Topic 12.1,
'"Physical and Chemical Changes in Matter'.

Q:How do matter change?
Q:Give an example of a physical and a
chemical change in matter.

Lesson
1/5

2 sugar cubes, table spoon, candle,
match, hammer, aluminium foil

Common Chemical
Changes

. How to Tell a Chemical
" Change

. E - . 0 Whan we burn wood, the wood changes into ash. Burning wood is a
ncourage students to think about chemical chemical change.
:(\:/}\llinagtefielln mearzfrvs)l’?efkan;ﬁ;atter change ".‘“’; :I‘;:a ?Enrl we tell if a chemical change has taken
chemically?

@ Introduce the key question o [ " ; : k
How can we tell if a chemical chanae h @ Activity : Hammering and heating sugar |
taken place? What We Need: 2 :
Activity (25 min.) & 2 migar subes, ablespoon; caricts, RSP ?9

* Organise students into small groups. wnat i |.:=:;:. il ™ =i /’f‘* I‘l

» Explain the steps of the activity. 1, Oraw a tabfe (ke the one shown halow

» Before the activity, remind students of the S Fastute | Golole Semed i
important safety rules required. Crushod sugar

* Have students carryout the investigation. OxAg & 4fof onmng SR

* Assist students to crush the suagr cube with the
hammer and light the candle.
* Advise students to closely observe the properties
of the sugar.
¢ Give enough time for students to do their findings.
0 Discussion for findings (20 min.)
* Ask students to present their findings from the o B J s

aCtIVIty' &L‘:oa pRace of choah b Bolt e g whon Pealiing sugss |
(Continue) ki 57

Teacher's Notes

* In Grade 4 Chapter 12 ‘Matter Change’, students learnt about Physical and Chemical changes in Matter. They learnt
that matter can change in different ways that is physically and chemically. For this lesson students will identify ways
of how to tell if a chemical change has taken place through the activity.

Tips of the Activity
Note: In the case, that there is no sugar, you can improvise by following the tips below.

1. Pour 2 cups of sugar into a bowl.

2. Add 2 teaspoons of water and stir with a fork until well blended.
3. Press sugar firmly into moulds to smooth away loose sugar.

4. Pour sugar into a flat surfaced square and press down firmly to make it intact.

5. Use a small fine blade / knife and cut into cubes.

6. Leave it to stay for an hour or overnight and then gently remove the cubes.

7. Place them on a dry surface and leave to dry completely. Once it is hard to handle, it is ready to use.

Ingredients: bowl, cup,
250g sugar, water
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Lesson Objectives

Students will be able to:

* Recognise how to distinguish a chemical
change from a physical change.

* Distinguish a chemical change from a
physical change through the activity.

* Carry out the experiment correctly and
carefully.

How do we tell a physical change from a chemical change?
1, Thnk aDout the loloatng question
i a ekanige i the

physkcnl

A chemical changs produces new
kends of matter. A physical change doas
not produce new matter, New matter has
differant properties. For example, buming
is & chemical change. Aftar burning wood,
Ihe wood changes inte ash. The wood
ard ash have different properbes. Buming
wood producas new kind of matter such
as ash, Ash is na longer wood

A chiemical change produces gas,

ocour, haat, lighl, and changes

in colour and sfate. For example 2 ﬁ |
when sisgar is heated, odour s
produced, its colour and state
changes Therefare, healing sugar
s & chamical change,

Sample Blackboard Plan

Title: Discussion

A physical change

Students are able to:

¢ Explain that a chemical change is different from a physical
change as it produces a new matter.

¢ Describe sugar as a chemical change based on its
properties.

 Follow instructions to carry out the experiment correctly.

* Write their findings on the blackboard.

* Facilitate active student’s discussions.

* Confirm the findings with the students.

Based on their findings, ask these questions as
discussion points.

Q:Do the sugar cube and the crushed sugar
have the same or different properties? (Both
have the same properties.)

Q:ls the crushed sugar a physical or a
chemical change? (A physical change)

Q:Does the sugar after heating have same
properties as the sugar cube? (No, their
properties are different.)

Q:ls heating sugar a physical change or a
chemical change? (A chemical change)
:‘Why d u think so? (Because its
properties had changed when heated.)

¢ Conclude the discussions.

@ summary (10 min,)

« Ask students to open their textbooks to the
summary page and explain.
« Summarise today’s lesson on the blackboard.
« Ask these questions as assessment:
Q: How can we tell a chemical change apart from
a physical change?
Q: What are some examples of chemical
properties of matter?
« Ask students to copy the notes on the blackboard
into their exercise books.

Summary

How to Tell a Chemical Change

Key question : How can we tell if a chemical
change has taken place?
Activity: Hammering and heating sugar

Texture | Colour | Smell | Others
Su%ar
Cube

Crushed
sugar

During
heating
and
after
heating

Q: Do the sugar cube and the crushed sugar
have the same or different properties?

Q: Is the crushed sugar a physical or a
chemical change?

Q: Does the sugar after heating have same
properties as the sugar cube?

Q: Is heating sugar a physical change or a
chemical change?
Q: Why do you think so?

» Chemical change produces a new matter

«» The new matter produced has different
properties.

« A chemical change includes production of
gas, odour, heat or light and changes in
colour and state.

- Examples of chemical change are; burning
a wood or paper and heating sugar etc.




Unit: Chapter : 4. New Matter
Matter Topic : 4.1. Common Chemical Changes
Lesson Title
Lesson
2/5 Rusting

Lesson Flow

o Introduction (5 min.)
¢ Review the previous lesson.
Q:How does a chemical change occur in
matter?
Q:What are some examples of chemical
properties of matter?

* Encourage students to think about other types of
chemical changes by asking:

Q:Do you think there are other kinds of

chemical change?
e Introduce the key question

Is rusting a chemical change?
€) Activity (25 min,)
* Organise students into groups.
* Explain the steps of the activity.
* Before the activity, remind students about the
safety rules required.
» Refer students to what the character is saying for
their investigation.
» Have students carry out the investigation.
* Check students' activity and if neccessary guide
them towards their findings.
* Ask students to record their results in the table and
to discuss their results with their groups.
G Discussion for findings (20 min.)
¢ Ask students to present their findings from the
activity.
(Continue)

Teacher's Notes

Total lesson No: 22 / 87
Textbook page: 59 - 60

Preparation

A piece of dry steel wool, piece of steel
wool dipped in salt water for a week, small
plate, scissors, hand lens, magnet, A4 paper

") Rusting

When we leave an iron nail outside for some time, it will rust. Why
does an iron nail rust? What is rust?

l'pl Is rusting a chemical change?

i )\
@ Activity : Properties of rust Y
What We Need:
& a piece of dry steal wodl. .a piace of Stee .v P I
What to Do: .
1. Driviw-b tabie ke b o shawn Bolow —
=
Ktaterial Textue Colow Pr".'l.g.'m'.

Dry shasl wool

Wt sleal wool

* In Grade 4 chapter 12 ‘Matter Change’, students learnt that burning wood, cooking food, ripening fruits and rusting are some examples
of chemical change in matter. In this lesson, students will further learn about what causes rusting to be a chemical change.

Tips for the Lesson

Prior to the lesson, add a few pinch of salt into a jar and soak the
steel wool for a week. The salt acts as an agent in making the steel
wool to change or rust faster.

Theoretically, it is true that magnetism and electric conductivity
will be lost because of rust. However it does not happen in reality
because full chemical change does not occur in real situation.
Remove the steel wool from the salt water and let it to be exposed
to the air to allow rust to occur immediately.

SAFETY

Remember not to drop the magnet or place it closer to mobile
phones or computers.

50

Additional Information on Rust

* One of the properties of rust is it becomes an insulator that it
cannot conduct electricity just as not been attracted to a
magnet.

* Not all metals rust. For example, aluminium doesn’t rust
because it has a protective layer of aluminium oxide on its
surface. This stops the metal coming into direct contact with
water (or moisture in the air) and oxygen. On the other hand,
iron rusts because it has no protective layer on its surface
when it comes into contact with water (or moisture in the air)
and oxygen.
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Lesson Objectives

Students will be able to:

* Explain what rusting is.

* Recognise that iron and rust are different
kinds of matter.

* Show curiosity towards observing properties
of iron and rust.

We found out thal properties of 8 dry steel wool
wara giossy, glory and silver in calour whila the
properties of a rusted steal wool were rough, dull and reddish
brawn in colour. The pieces of dry steal wool were-attracted by
the magnet, Some pieces of wel steel wool were not attracted by
it magnat. These rasults show that a dry steel wook and & wel
steel wool have different properties

s shry stewl wol pare
o different from wet

abuie] wrcel?

Teafure Cedour Kiagrsl
Dey stapl woal ghosay, ghory skt anrached
Wot stepl wool rough, chull ravicdish bacran s alaciod but some s not

Rusting is a ype ol chamical
change. I usually happens
shivady. When ron or sieesl
comas into corlact with water
amd oxygen in the air, rusting
happens. Wa may lind DrowrsEsh
patches on the melal parts ol
cars or ships. Rust is-a coaling
that torms on the surfaca ol imn
or steel

When we leava an won nail outsida
m the rain, rust will form on the
surace of tha nall. Rus! has a
different progperty from iron. 1tis a
ditferent kind of matter. Rust is no
langer iron, Rusting produces new
matier

Students are able to:

* State that rusting is a kind of chemical change.

¢ Explain how iron and rust are different kinds of matter
based on their properties.

» Examine the properties of iron and rust with curiosity.

* Write their findings on the blackboard.

* Facilitate active students’ discussions.

e Confirm the results with the students.

Based on their results, ask these questions as

discussion points.

Q:Are the dry steel wool and the wet steel
wool same or different matter? (They are
different matter.)

Q:Why do you think so? (Because their

properties are different.)

Q:Which type of steel wool showed a clear
sign of rusting? (The wet steel wool.)
:Which property shows that rusting is a
chemical change? (Colour changes from
silver to reddish brown, and a magnet can
attract dry steel wool, but it cannot attract
some rust, etc...)

* Conclude the discussions.

e Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

» Ask these questions as assessment:

Q: What is rusting?

Q: How does rusting happen?

Q: What properties are difference between the
wet steel wool and a dry steel wool?

into their exercise books.

Sample Blackboard Plan

Title:
Rusting
Key question :
Is rusting a chemical change?

Activity : Properties of rust
Result:

Discussion
Q: Are the dry steel wool and the wet steel
same or different matter?

Q: Why do you think so?

Q: Which type of steel wool showed a clear

Texture | Colour magnet

sign of rusting?

Dry s/
wool

Q: Which property shows that rusting is a
sign chemical change?

Wet s/
wool

Summary

® Rusting is a type of chemical change that
usually forms on the surface of iron or
steel.

® Rusting occurs when iron or steel comes
into contact with water and oxygen in the
air.

® Rust and iron are different kinds of matter
because they have different properties.

* Ask students to copy the notes on the blackboard
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Unit: Chapter : 4. New Matter Total lesson No: 23 / 87

Matter Topic : 4.1. Common Chemical Changes Textbook page: 61 - 62
Lesson Title Preparation
Lesson . . il
3/5 Chemical Changes in m

Daily Life

Lesson Flow

@ introduction (5 min,) lgssuna Egﬁmﬁ?‘; Changes in
* Review the previous lesson. y

. When a chemical change occurs in matter, what happens to matter?
Q: ? o : .
What is rust What kind of chemical changas take place around us?

Q:How does rusting happen? s

* Encourage students to think about what happens 9 [\??}I Mfﬁ & chemical change iake piace in

when matter goes through a chemical change.
9 Introduce the key question

-
e Activity : Finding chemical change

How does a chemical change take place in around us! p.
daily life? WI.'nat to Da: -
eActivity (20 min.) . Draw @ tabis ke he ore shown helow
* Organise students into groups. i izt |ty “::;:;f;‘;,‘m“'
 Explain the steps of the activity. llq}':':f
* Refer students to the pictures below the activity Bailing g
for their investigation. N

Cutting papayn

e Have students carry out the activity and record
their findings in the exercise books.

* Check students' activity and if neccessry guide
them towards their findings.

* Ask students to discuss their findings in their
groups.

* Give enough time for students to do their findings.

@ Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.
(Continue)

Raoiting banana

4l

Teacher's Notes

What is a Chemical Change?

* A chemical change takes place when one or more substances react to form a new substance, or a substance breaks
down to form one or more substances. A chemical change is also called a chemical reaction.

* It is sometimes accompanied by the emission (give off) or absorption (take in) of energy. The ones that are
accompanied by the emission of heat are known as exothermic reactions; while the ones in which heat is absorbed, are
known as endothermic reactions.

Other Examples of Chemical Changes in Daily Life

1. Digestion of Food

2. Washing detergents used in washing dirt from clothes, dishes and our bodies etc.

3. Effect of Medicine in our body taken when ill with different kinds of sickness and diseases.

4. Changing of colour of falling leaves. For instance, leaf of an almond tree ( talis or okari tree).
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Lesson Objectives

Students will be able to:

* Recognise that chemical changes take place
all around us.

¢ Identify forms of energy involved in a
chemical change.

Students are able to:

¢ List examples of chemical changes that occur in daily life.

* State the forms of energy that are involved in a chemical
change that occur in daily life.

* Show eagerness in discovering how chemical changes occur
in daily life.

* Facilitate active students’ discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:What are some types of chemical changes

that happened around us? (Burning paper,
rotting banana and a boiling egg.)

:How is the burnin r different from
mango being cut?( When paper is burning, a
new kind of matter called the ash is created
whereas in the mango being cut, its physical
properties such as the size and the shape
changed but the mango still remain as it is.)
:What energy is necessary to burn paper and
cook food? (Heat energy)

:What enerqy is given off when paper i

burning? (Heat energy, light energy)

(5]

Chemical changes lake piace-alf around us, Burning wood, nesting ron nails,

cooking food and npamng and rotlng fruits are chemecal changes, Chamical
change also happens in our body, Qur body changes lood chemically into
nenw ratiar Inat il can use as eneigy

Energy is always invoived in a chemical change. Chamical changes take in
or give off energy in the form ol heat, hght, elecincity, sound or motion

_ :What is involved in chemical change?
For exampla, heal energy

can be added when wa light (Energy)

a fire or cook food to prodece ¢ Conclude the discussions.

& new kind of matter, Energy e Summary (10 min.)

O IR o0 * Ask students to open their textbooks to the

summary page and explain.
* Summarise today’s lesson on the blackboard.
» Ask these questions as assessment:
Q: List examples of chemical changes that occur
in daily life.
Q: What forms of energy are involved in a
chemical change?
*f s * Ask students to copy the notes on the blackboard
into their exercise books.

chemical change lakes place
Buming paper gives off anasgy
in the form of heat and Bk

An axplosion of ireworks is

a chamical change. When
firewarks explode, they produce
many loud sounds and lights.

Sample Blackboard Plan

Title:
Chemical Changes in Daily Life

Key question : How does a chemical change
take place in daily life?

Activity: Finding chemical change around us.

Chem
ical...

New

How...
matter...

Burning paper

Boiling water

Boiling egg

Discussion
Q: What are some types of chemical changes
that happened around us?

Q: How is the burning paper different from a
mango being cut?

Q: What energy is necessary to burn paper
and cook food?

Q: What energy is given off when paper is
burning?
Q: What is involved in chemical change?

Summary
«» Chemical changes take place all around us.

» Burning wood, rusting iron nails, cooking
food and ripening and rotting fruits are
chemical changes.

« Chemical change also happens in our body.

- Energy is always involved in a chemical
change.
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Total lesson No: 24 / 87
Textbook page: 63 - 65

. Lesson Title
Lesson . Summary and )
- Exercise s
‘

_I Charital erange produces niw kinds of maRer

. Tas dfednrt propariing
TlpS Of Iesson | Burming pager or wood 5 an Gxample of a chemical
change, Ash = e new masier formed afier buming

a Summary (20 min.) 3 Astarat senps deen g olue Bk

* Recap the main learning contents covered in this topic.
* Based on the main learning contents ask students the

_l Ruating is & typsh of chemical changs thal usualy occurs aidedy

fOllOWing queStiOHS. ] Pusting comeas in romenish sokiue o0 objects hat aes mads ol on of sieel

@ Q: How do chemical changes occur in matter? | Pt s torme it i 0 00! comma in
. oGt with waser and anygen m B air @

© Q: What are some examples of chemical changes? et i ks °
* Explain and correct the learning contents again if they Dacause ey hait Gfens proporties

still have misconceptions. ;

. . . . . Chemical Changas in Daily Lifa

* Verify their understanding with the summary points.

. . il S oftee Lakes Sane i ol daily el
¢ Allow students to read aloud the main ideas of the -l
| Charracal cramge ttkes i of gves o Bnaeny @ 1 foem of Pl Bgrd, ohpceicny;

topic and then copy into their exercise books. skl of Mation,

_l Bainiig wood, rustesg iron naits, codking food, fpening and rofirg of nsts are
ehrnical thihges

| namical change pocurs In g Doy Iy changing food imsa new manenshat can
D0 used a8 gy,

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the

O, Complatn aach serionon: wth P oommesd wind

1) Ereepy is ffwarys imeobred moa change:
questions and explain how to solve them using their (2] THie ue il Ioemid Al buaming wosl T8
. . . . [3]-Chomical chargs producos _kirsd ol maiter.
scientific understanding and ideas. 4 o 4 fes! Pt M| such s koot B Featurs
* Make reference to the textbook or provide clear R R

examples in daily life to streghten the learnt concepts I#] WTsch of ma Jolioweng 5. & chemscal change?
. . . A Bcifing water,
in this topic. R

. Sraupeming i penci

1. Floiting Bahani

) Wi happans b B koo Al wiien 8 8 e cusside in e rain for 8 wiela?
A Rust wioule B on thie sirads of this rail
B The oy nail would nol change but remain a8 ion nal
G Thad rils wignild 90 miging
0. The surtace of tha nail woukd bocomea shinny

Erpimg e sege [eney g

4. Fianks tke in water and gas cabed carbon doondn and absor sunhight, Then
ket ks Sugar BE S gwn lood and Jeve o axypen gas. What can you
CconCilge aDour Iha king of changes nat fake piace ngde o Pl 1o prodcn
sugar and axygen? Expisin your anseer

0 Anmwes 1his inlowing quEstoos
(45 Wrmch i these pchices shown on
I might i @ chimical change?
(21 What things wiere produced wheh
e S was Durml?
[} Eatplain why it s a chemnical change

&4
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Exercise answers

Ql. Q3.

(1) chemical (1) The burning sugar

(2) ash (2) Caramel

(3) different (3) Heating sugar produces a caramel that has
(4) properties different properties as a new kind of matter.
Q2. Q4. Expected answer

(H D The chemical change takes place inside the
2) A plants because new matter is produced.

(2) Explain:

An iron nail is made of iron. When it is left outside in
the rain, iron comes in contact with water and oxygen
and as result rust occurs on the surface of the nail.

Explanation of Science (3
Extras Chapler 4

. sSciance Exirass
€) Science Extras (10 min)
* Give opportunities to students to closely observe the Change of leaf colours during autumn
nature and its phenomena in the world. Irs mary places of the warks there are tour Seasons. speing. Summar, alumn
* Allow students to ask questions that demonstrate ey e LRGN ey TN S B8 GO ek 40
o i . R OETE r Wi, I IhBSS Preparations, Some Rindgs of 1rees changé colour
curiosity about the content in the science extra. of their lpaves dramalicaly,

hast leaves of trees ook green bacause
ol b pigemeant thiy- condain which is 1ha
chioophyll Chinophyll absorbs sunfight
arwd 1h Bl enengy is converied b
chamicat anergy through the pocass

of photosynthasis, In addbon bo:he
chinraphytl. thare are olhar pgments
prosent m e sves, which dre carglang ard aribeceanin. While carolena
= yelow, anlhocyanin is red. The changa in bemparatue daring autumnial)
causes the treas 10 ool off supedy of water o the leaves. In ihe absence

af water, pholosymihesis sicns, and the chiorephy breaks down through
chamical change. Thiredode, tha ladvas tike e colour of the otiar
plgrmanits, and wo can sea 4 changa in colour fromogroan 1o’ red and yellow,
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Total lesson No: 25 / 87
Textbook page: 66 - 67

Lesson

: Lesson Title

eccccce

5/5 Chapter Test

Answers of the Chapter Test

56

N

Complete each sentence with the correct word.
(1) Cooking food, rotting banana, burning paper, and rusting iron are
some chemical changes in daily life.

{2) Rust is a coating that forms on the surface of iron or steel .
(3) Heat energy is added when cooking food.
(4) A new solid matter produced after burning paper is callled

ash

Qg Choose the letter with the correct answer.
(1) Which list contains chemical changes only?
A. baking cake, boiling water, tearing paper, cutting mango
ﬂtling bBanana, burming wood, rusting iron, cooking food
C. breaking glass, burning paper, slicing bread, popping pop com
D. crushed can, squeezing a paper, spoilt milk, rotting mango

(2) Which of the following statements is not true about rust?
A, Rust occurs when iron or steel comes in contact with water and
oxygen
usl has the same propearty as iron.
C. Rust is & kind of chemical change,
D. Rust comes in brownish colour.

(3) A pair of metal scissors left outdoor was rusted. What evidence
shows that a chemical change has taken place?
A It had a deep scratch
B, The sunlight has warmed it,
C. Tha soil has stuck on its surface
It changed to a brownish colour,
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Q3 (1) Sandy wants to experiment with some sugar cubes. What should
she do to change the sugar cube chemically?
She should burn the sugar.

(2) An explosion of fireworks is a chemical
change. What three forms of energy
does it produce when it explodes?

(i) heat (ii) light (iii) sound

(3) Think about how an egg changes when it is cooked. Is this a
physical change or a chemical change? Explain your answer.
(Expected answer) Cooking an eqgg is a chemical change because the
egg completely changes into a new substance with new properties
being formed after being cooked.

Qf,’ (1) A silver spoan that has turned black can be made shiny again
by rubbing off the black tarnish with silver polish. 15 polishing a
physical change or a chemical change? Explain your answer,
It is physical change. (Expected answer) The black tarnish is removed
from the surface of silver spoon by polishing. In the process, there is
no new substance produced.

(2) Explain why the melting ice is not a chemical change.
(Expected answer) The only thing that changes is the physical state
of water from ice to water. The water still remains as water and new

substance does not produce.

&7
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Strand : PHYSICAL SCIENCE
Unit : MATTER

Chapter 5. Three States of Matter

Chapter Objectives

Students will be able to understand the e Chapterd
differences between the properties of the '
three states of matter in terms of shape,
volume and temperature.

Topic Objectives

5.1 Properties of Three States of
Matter

Students will be able to;

+ Describe the shape of the three states
of matter.

+ Explain that solid, liquid and gas expand
when heated and contract when cooled.

+ Explain the terms of melting and This picture is from the chapter heading of the textbook
freezing point i relation to change i JA%TE NS DAL Been The e of e
state of matter.

« Explain the terms of boiling point in
relation to change in state of matter.

+ Describe that matter can change from
one state to another by heating and
cooling.

58




Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5
- Properties of Matter } - Matter Change } - New Matter

v

Prior knowledge for learning this chapter; Grade 5 Grade 6

+ Properties of matter include its shape, T S 6 } - Mixtures and
volume, colour, weight and temperature. Matter Solutions

- Water can exist in three different states such
as solid, liquid and gas.

Teaching Overview

This chapter consists of 6 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

Shape of The Three States of Matter
1 How is the shape of the three states of matter 69 -70
similar or different?

Volume of Three States of Matter
2 What characteristics of volume do the three states 71-72
of matter have?

5.1 Properties of

Three States of Change in State of Matter 1: Solid and Liquid

3 How does matter change its state from a solid to a 73-74
Matter liquid? 5.2.4
Change in State of Matter 2: Liquid and Gas
4 How does a matter change its state from a liquid to 75-76
a gas?
5 Summary and Exercise, Science Extra 77-79
Chapter Test 6 Chapter Test 80 - 81
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Unit: Chapter : 5. Three States of Matter
Matter Topic : 5.1. Properties of Three States of Matter
Lesson Title
Lesson
1/6 Shape of The Three

States of Matter

Lesson Flow

o Introduction (5 min.)

» Refer students to Gr 4, Topic 12.2 ‘States of
Water’ to recall the three state of water (Ice, water
and steam).

o Tell the students that like water, matter can exist in
three states, solid, liquid and gas.
:What are the differences between
and gas?

* Ask students to imagine ice, water and steam and
encourage students to think about shape as one of
the properties of matter. In terms of the shape of
the air, recall what happened when they catch the
air in Gr 4 Topic 5.1 'Characteristics of Air (Gas)'.

e Introduce the key question

How is the shape of the three states of matter
similar or different?

€) Activity (25 min,)

* Organise students into small groups.

* Explain the steps of the activity.

* Advise students on safety rules when carrying out
the investigation.

* Ask students to draw a table into their exercise
books.

* Facilitate their findings using the three questions
in the textbook and allow them to share their ideas
about their investigation.

0 Discussion for findings (20 min.)

* Ask students to present their result from the

activity. (Continue)

lid, liquid

Teacher's Notes

Facilitation Note

» Students will be using three different balloons in the activity.

- 1% balloon for the stone as in solid state.
-2 balloon for the water as in liquid state.
-3 balloon for blown air as in gas state.

* The three balloons have to be pressed separately in order to

observe change in their shapes.

* Check to make sure the 2™ and 3" balloons do not have any

pricked holes prior to the activity.
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Total lesson No: 26 / 87
Textbook page: 69 - 70

Preparation

stone, water, three balloons

Properties n'I Three
States of Matter

Like water, all matter can exist in three states: solid, liquid and gas.
What kinds of properties do these three states of matter have?

#57) Shape of The Three
W States of Matter

Shape is one of the properties of matter, Is the shape of solid, liquid
and gas similar or different?

Ir"_dj‘J How is the shape of the three states of matter

(3]

o

similar or different?

-
@ Activity : Observing the shape of a

stone, water and air )

What We Need: : \
@ a sione, water, Ihree bailoons . H
What to Do: %

1. Put the stone into the bafoon and tie the top of the bafioon. Fill the

apond-balloon wit
balloon, Tie tha mouth of the balioons

2. Prags the slone. walar snd a

Basad on y 2 following
ustio
: Wil .|:'-.I: i it :-< ol |
Wi T i 1 and gas ha
1 Hos Hia i shaps
141,
Ao | g Wit - EESIT Ji
SOLID LIQUID GAS
- |
\ “ ( S j
Has fixed No fixed shape |No fixed shape
shape. Takes shape of | Takes shape of
the container. | the container.

oY
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Lesson Objectives

Students will be able to:

¢ Describe the characteristics of the three states

of matter in terms of shape.

* Show interest in observing the shape of the

three states of matter.

Students are able to:

Solid, kquid and gas have specific charactenstcs interms of their shape

1. Solid

A saolid has a definite shape. The
shape of solid remains the same
wheather it 15 pressed of placed inio
differant contasnars. For exampie, a
stone will keap its shape wherewar we
prass itor put it on a desk, in a glass or
in & box. This means that the shape of
a solid does not change. A solid has a
definile shape

2 Liguid

Liguid has no definite shape. Liguid
changes: lts shape when it s pressed
Liguid alsc changeas ils shape 1o
match the shape of the containers, For
exampie, ligued takes the shape of the
glass when il is poured into & glass
Liguid also changes its shape when

il is spilled on a fabla: A gquid has no
dafinite shape

{5as has no definite shape. Gas
changes ils shape as il takes tha shape
of the container. It we fill the differnant
shaped balkoons with air, the air
axpands to il the balloons and lakas
andiffarant shapas. If tha hallogns
Durst, air will escape-and spread oul

7 8

.

11

2.
.""sc:’f

Sample Blackboard Plan

Title:

Shape of Three States of Matter

 State how the shape of solid, liquid and gas are similar or

* Participate in the activity with interest.

e Write their results on the blackboard.
 Facilitate active students’ discussions.

e Confirm the results with students.

Based on their results, ask these questions as
discussion points.

Q:What happened to the shape of the stone,

water and the gas when pressed? (The
shape of the stone did not change. The

shape of the water in the balloon changed
when pressed. The shape of the air in the
balloon changed when pressed.)

Q:What shape do solid, liquid and gas have?
(Solid has a definite shape, liquid and gas
do not have a definite shape.)

Q:How is the shape of solid, liquid and gas
alike or different? (The shape of a solid is
different from that of liquid and gas, whereas
the shape of liquids and gases are similar.)

* Conclude the discussions.

Summary (10 min.)

« Ask students to open their textbooks to the
summary page and explain.

o Summarise today’s lesson on the blackboard.

« Ask these questions as assessment:

Q: What shape do solids, liquids and gases have?

Q: What are the similarities and differences
between the shapes of the three states of
matter?

« Ask students to copy the notes on the blackboard
into their exercise books.

Air

The shape of the air in the balloon
change when it was pressed.

Q: How is the shape of solid, liquid and gas
alike or different?

Key question : How is the shape of the three

states of matter similar or different?

Activity: Observing the shape of a stone,

water and air.
Result:

Discussion

What is happening to the shape of:

Stone
same.

The shape of the stone stayed the

Water

The shape of the water in the
balloon changed when pressed.

have?

Q: What happened to the shape of the
stone, water and gas when pressed?

Q: What shape do solid, liquid and gas

Summary

- Solid, liquid and gas have their specific
characteristics in terms of shape.

« Solid has a definite shape.

- Liquid has no definite shape.

« Gas has no definite shape.
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Unit: Chapter : 5. Three States of Matter
Matter Topic : 5.1. Properties of Three States of Matter
Lesson Title
Lesson
2/6 Volume of Three States

of Matter

Lesson Flow

0 Introduction (5 min.)
¢ Review the previous lesson.
Q:What are the similarities and differences of

the shapes of three states of matter?
* Encourage students to think about volume of the

three states of matter by asking:

(2 ) (D) What characteristics of volume do the three
,___/1 states of matter have?

Total lesson No: 27/ 87
Textbook page: 71 - 72

Preparation

cold water, hot water, plastic bottle
with its cap, straw, balloon, two
bowls, removable adhesive

» Volume of Three States of
Matter

Solid has a definite shape but liquid and gas have no definite shape.
How about the volume of solid, liquid and gas?

Q:How are the volume of the three states of i
matter similar or different? (3 )
Introduce the key question
What characteristics of volume do the three
states of matter have?

Activity (20 min.)

* Organise the students into groups.

* Remind the students of the important safety rules
prior the activity.

¢ Explain the steps of the activity.

¢ Ask students to use a chart to record their
observation.

* Have students carry out the activity.

* Assist each group with their findings and facilitate
where necessary.

* Ask students to discuss their results with their
groups.

¢ Give enough time for students to do their findings

e Discussion for findings (25 min.)

* Ask students to present their results from the
activity.

(Continue) k.

Activity : Heating and cooling water

and air J
What We Need: - .
& cold water. hos wa . —:-— A ‘ et
cop, stow, baloon, I
Wi Eals Sroovakig Aarhesng 6 - -
What to Do:
§ Chadch e maul 1 1 e T alt]
; ey Lkl y by b
(8] I ol waily T
1 el thie ¥ il 1
. he sarme | fite & = il
i e Al sk

B vary conaful whan

handling hot water!

Teacher's Notes

Additional Notes ‘Expansion and Contraction’

* When we heat any substance, the particles get more energy
and begin to move faster.

¢ This movement causes the particles to move further apart so
that the substance expands.

 If we cool a hot substance we take energy away from the
particles. They start to move more slowly and get closer
together so the substance contracts.

* All states of matter expand when heated and contract when
cooled.

* Gases expand most when heated and solids the least because
gas particles are already far apart and are much freer to move.
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Expansion and Contraction in Everyday Life

¢ Gaps are left between sections of railway line to
allow expansion in hot day.

 Telephone wires are deliberately left loose to allow
for contraction in winter.

* Central heating systems have an expansion pipe to
allow the heated water to expand without bursting
out the system.

* Soft drinks like Coca cola need to allow space when
filling up their bottles or cans. No allowance will
cause the bottles or cans to burst.
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Lesson Objectives

Students will be able to:

¢ Describe how the volume of solid, liquid and
gas change.

¢ Observe the changes in volume of liquid and
gas.

* Cooperate with others.

Based on your results, think about the tollowing questions.

wmppanad ko the e balloan when the empty bodte was heated and

Solid, hdquid and gas expand when heated. They contract
when cooled. The increase in wolume of matter due 1o an
increase in temperature is called thermal expansion
1. Solid

Solid expands very litte when heated. Most lgrae bridges include metal parls
which look like two melal combe. Thare are spaces between Ihesa metal
parts thal allow the bridge 1o change langth without breakeng, If the bridge
matanal expands and the brndge gets longer, tha pans move closar iegether,

Vit contracts, they mawve turther apart . -| /

& L
2. Liquid isas ] ! @ .
............... i  § & )
Liguid expands a little more than solid i il E

When hot waler is poured on the boltla

flled with water, the water inside the

Dbollle becomes warmar and expands

As a resull al this the waler level in the straw rises.

The volume of waler inCreases

3. Gas !
Gas expands a kot more when healed. As the *
air inside the bottle heats, the ballcon begins to ‘
axpand. This i5 becausa the air inside tha bolile Coiing
expands and it spreads oul into the balloon,

Sample Blackboard Plan

(5]

Students are able to:

* State the change in the volume of three states of matter by
relating to the change in their temperature.

¢ Identify the characteristics of the change in the volume of
liquid and gas based on the results of observation.

» Take part in the investigation in a cooperative manner.

e Write their results on the blackboard.
 Facilitate active students’ discussions.

e Confirm the results with the students.

Based on their results, ask these questions as
discussion points.

Q:What happened to the size of the balloon

when the empty bottle was heated and
cooled? (When heated, the size of the

balloon expanded. When cooled, the size of
the balloon contracted or shrank.)

Q:Why? (This is because the air inside the
balloon expanded when heated and shrank
or contracted when cooled.)

Q:What happened to the water in the straw

when hot water was poured on the bottle?
(The level of water rose when heated.)

Q:Why? (Because the water in the bottle
expanded when heated.)
* Conclude the discussions.
Summary (10 min.)
* Ask students to open their textbooks to the
summary page and explain.
* Summarise today’s lesson on the blackboard.
* Ask the questions as assessment:
Q: What happens to the volume of solid, liquid
and gas when heated?
Q: What happens to the volume of solid, liquid
and gas when cooled?
¢ Ask students to copy the notes on the blackboard
into their exercise books.

Title: Volume of Three States of Matter

Key question
What characteristics of volume do the three

states of matter have?
Activity: Heating and cooling water and air.

Situation Your observation

Empty bottle with
balloon in hot water

Empty bottle with
balloon in cold water

Pouring hot water on
the bottle filled with
water.

Discussion

Q: What happened to the size of the balloon
when the empty bottle was heated and
cooled?

Q:Why?

Q: What happened to the water in the straw
when hot water was poured on the bottle?

Q: Why?

Summary

« Solid, liquid and gas expand when heated
and contract when cooled. The increase in
volume of matter due to an increase in
temperature is called thermal expansion.

« The volume of solid change very little
when heated and cooled.

» Liquid expands or contracts a little more
than solid when heated or cooled.

«» Gas expands and contracts a great deal
when heated or cooled.
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Unit:

Matter Topic : 5.1. Properties of Three States of Matter
Lesson Title
Lesson - Change in State of Matter

1: Solid and Liquid

Lesson Flow

o Introduction (5 min.)
¢ Review the previous lesson.

Q:What happens to the volume of solid, liquid
and gas when heated?
Q:What happens to the volume of solid, liquid

and gas when cooled?
* Ask students to recall the change in the states of

water from one state to another as covered in
Topic 12.2 in Grade 4 and motivate students to
think about changes in states of matter with the
question:

Q:How about other matter? Do you think they

can also change their states like water?
e Introduce the key question

How does matter change its state from a solid
to a liquid?
eActivity (25 min.)

(2]
(3]

* Organise students into groups.

» Explain the steps of the activity.

* Remind students of the safety rules when using
heat.

* Have students carry out the activity and record
their result in the table.

* Assist each group to set the thermometer in the
can of candle and and read the scale.

* Ask students to discuss their results with their
groups.

* Give enough time for students to do their findings.

o

Teacher's Notes

Chapter : 5. Three States of Matter

Total lesson No: 28 / 87
Textbook page: 73 - 74

Preparation

thermometer, candle, stove,
empty tin-can, bowl with water

Change in State of Matter
1: Solid and Liquid

Water can change its state by heating and cooling. How about other
matter?

FEEY)

@\l How does matter change its state from a

) solid to a liquid?

e,

-
@ Activity : Heating and cooling a candle |

What We Need: i .
B thermmometar, candle, Durmar, amiaby §ir .
can. ol with walas $ 2
What to Da: .
. tat#é like the: one on the fight S
LIS

(#]

b

B

B

10

=

iy

Y/

Be careful when sing The

hot burnar amgd watar®

&N

In Grade 4 Chapter 12 ‘Matter Change’, students learnt about how ice changes its form when it melts. When ice is heated, it starts to melt

and becomes water. This process of solid changing into liquid is called melting. For this lesson, the activity will be focused on other matters

such as a candle.

SAFETY

e Be very careful when using a match to light the stove.

e Teacher should pay closer attention to students when lighting their
stoves.

e Always use a piece of cloth or tong to hold the heated tinned can.

Tips for the Activity
» Set up the source of heat (stove, fire etc.) in an open space where
students can freely observe.

¢ For Steps 3-5, refer to Grade 4 Chapter 12 Topic 12.2, lesson 4, for

similar process used in the activity.
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* Energy is involved in a change of state. To change from one
state to another, energy must be added or taken away. When
you heat a solid, heat is added to it. We say that the solid is
gaining heat energy. When you cool a liquid, heat energy is
taken away. If you cool a liquid enough, it will freeze into a
solid. We say that heat energy is lost from the liquid.

e Materials have different melting and freezing points. In
other words, the difference characterises materials.

* Other substances including metals which are solid at room
temperature have very high melting points.

2
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Students will be able to:

Students are able to:

* Describe how matter changes from solid to * Explain that matter can change its state from a solid to a
liquid and from liquid to solid. liquid and from a liquid to a solid by heating and cooling.
* Recognise that solid and liquid change their ¢ Explain the terms of melting and freezing point in relation
state when their temperature reaches a certain to change in state of matter.
point. e Measure the temperature of matter using a thermometer.

* Use a thermometer properly.

0 Discussion for findings (20 min.)
* Ask students to present the results from their
activity.
e Write students’ results on the blackboard.

Think about the following questions based on your results,

was the state of the candle babore:and aher t

hatter can changa its slate lrom a solid 1o a ligud and from a bowid toa

sold when it is heated or cooled. For example, a
nas & definde shapa, When a candie s heated, it
Acandle changes it5 state from a - =
solud to-a lguid by heating. When
the melled candle is cooled, it
hardans, A candle changes s
state from a liguid 1o a sold when
it is cooled

Whaen heat is added to-a sald, is
temperature will rise to a cedan point whare
ther solid starts to medt. This point 15 called
the melling painl When haal is removed
lrom tha liquid, its lemperatune drops 1oa
cartaln point whera the kquid slarts o freeze
This paint is called the freezing point. The
meting and fresazing point of waler is 0°0

charge

 Facilitate students’ active discussions.

¢ Confirm their results with students.

* Based on their results, ask these questions as
discussion points.
:‘What was the state of the candle before an
after heating? (Before heating, the candle
was in a solid state. After heating, the
candle was in a liquid state.)

6 Q:After placing the can in the bowl of water,

how did the state of the candle change?
R T (The candle changed from liquid to solid

starts to metl state.)

Q:What temperature did the candle completely
melted and hardened? (Around 50~600C.)
:How ndle change its state from
solid to a liquid and from a liquid to a solid?
(It changed its state by heating and cooling.)

* Conclude the discussions.

6 Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: How does matter change its state from solid to
liquid and from liquid to solid?

Q: What is melting point?

Q: What is freezing point?

* Ask students to copy the notes on the blackboard
into their exercise books.

[ yons resrrsembess

what

of wiker, Teorn koo
1o wabes and from

WALET ED e

Sample Blackboard Plan

Title:
Change in State of Matter 1:
Solid and Liquid

Key question : How does matter change its

state from a solid to a liquid?
Activity : Heating and cooling a candle

Discussion Q: How does a candle change its state from
Q: What was the state of the candle before a solid to a liquid and from a liquid to a
and after heating? solid?

Summary
Q: After placing the can in the bowl of - Matter can change from solid to liquid and

water, how did the state of the candle liquid to solid by heating and cooling.

Time | Temperature Conditions of
(mins) | (°C) candle

change? « The temperature of a solid rises to a
certain point when heat is added .This is

Q: What temperature did the candle called the melting point.

completely melted and hardened? - The temperature of a liquid drops to a

0
2
4

certain point when heat is removed. This is

called the freezing point.
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Unit: Chapter : 5. Three States of Matter
Matter Topic : 5.1. Properties of Three States of Matter
Lesson Title
Lesson .
4/6 Change in State of

Total lesson No: 29 / 87
Textbook page: 75 - 76

Preparation

ethanol, zip lock bag, tray, hot and
cold water

Matter 2: Liquid and Gas

Lesson Flow

o Introduction (5 min.)
* Review previous lesson.

Q:How does matter change its state from solid
to liquid and from liquid to solid?
Q:What is melting and freezing point?

* Encourage students to think about the change in
state of matter from liquid to gas.
:Does matter go through a similar process of

change from liquid to gas?
9 Introduce the key question

How does a matter change its state from a
liquid t ?
Activity (25 min.)

* Organise students into groups.

¢ Explain the steps of the activity.

D i f Matter
_ T Change in State o
© 2: Liquid and Gas

0 Water can change its state from water to water vapour by heating
and from watar vapour to water by cooling. How about other matter?

y'. How does a matter change its state from a
(2 @,a' liquid to a gas? oo

-
(3 @ Activity : Change in state of ethanol |
Whal We Need:

— Y~
© athanal, zip Iock =
=3

nag, tray l
hot and cold water P’
What to Do: m

Wnar ia happereng o e =D lock Cag and einand|7
Balcen pourng tha hot water
Afer poiating e Mol wales
ARer pousing the ool wasar

¢ Remind students of the safety rules for using hot
water.

* Assist students to carry out the activity.

* Check students’ activity and if necessary guide . Peheing
them towards their findings using the questions the zip lock bag
below the activity table if neccessary.

* Give enough time for students to do their findings.
Discussion for findings (20 min.)

* Ask students to present their results from the
activity.

* Write their results on the blackboard.

(Continue)

Teacher's Notes

In Grade 4 Chapter 12 ‘Matter Change’, students learnt about how water changes its form when heated. When water is heated, its
temperature increases and the steam rises from the surface causing the water to boil and eventually evaporate. This process of liquid

changing into gas is called evaporation. Tips of the Lesson

* A methylated spirit can substitute the ethanol if unavailable. BUT, be very careful as
it is poisonous which can lead to serious health problems or even death when they
drink. Keep out of reach after the lesson.

* A deeper and wider tray or dish is good to use as it can accommodate a lot of water
when poured inside.

* The hot water has to be poured around the zip lock in order to clearly observe how
the zip lock will expand.

* Try as much as possible to allow all the air in the zip lock out before tying with a
rope or rubber band.

* Make sure to use the same tray or dish to pour the water at room temperature to
observe the next change.
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Students will be able to: Students are able to:

¢ Explain how matter can change its state from * State the change in states of matter from liquid to gas and
liquid to gas and from gas to liquid. from gas to liquid by heating and cooling.

¢ Identify the processes of the change in the ¢ Explain melting, freezing, evaporation and condensation as
three states of matter. the process of the change in three states of matter.

* Actively participate in observing the changes in states of
matter from liquid to gas and from gas to liquid.

 Facilitate students’ active discussions.
¢ Confirm their results with students.
e * Based on their results, ask these questions as
discussion points.

Matter can chiange its state from-a liquid to a gas and from a gas to-a byuid :What happened to the zip lock and ethanol
when it is healed or cooled. For example; ethanol 5 a liguid. When ethancl after pouring the hot water? (|t expanded in

in-a zip lock bag is heated, the zip lock bag expands and the amoynt of liquid
athanol decreases. This means [(hal the elhanol changes s state Tnom a
liquid 10 a gas, The lemperature al which a liquid changes inlo a8 gas is called

size. The amount of ethanol decreased.)
Q:Why? (The ethanol changed from liquid to

the boiling point. Whan a gas stale of sthandol in the zi lock bag is cocled gas when heated. The amount of gas in Zip
Ihe zip lock bag shrinks and the amount of iquid ethanol increases. This lock increased and it expanded.)
merans thal ihe gas state of etharal changes ks stale from & gas to a quid What ha ened -to the ZI Iock and ethanol

after pouring cold water? (It shrank in size.
The amount of ethanol increased.)

Q:Why? (The ethanol changed from gas to
liquid when cooled. The amount of gas in zip
lock decreased and it shrunk.)

:How did the ethanol change its state? (It
change from liquid to gas when heated, It

All matter can be solid, kquid or gas depending on their lemperature. Maties
changes its state by heating or cooling. When heat is added 1o matter,

it changes ts slate from-a solid 1o a fiquid or from a Bquid to'a qas The Change from gaS to IIqUId When COOIed')
process thal causes a matter o change from a solid o a liguid 15 caBad ¢ Conclude the discussions.
melting. The change of state from a liqued to a solid is caled freezing. e 3ummary (10 min.)

Whaen heat s ramoved from matter, i1 changes ils stale from a gas o a
fquid or from 3 Bguid to & sold. The change of state from a liguid 1o 8 gas .
is caled evaporation. The change of state from a gasto a bouid is called summary page and explaln-

condensation * Summarise today’s lesson on the blackboard.

* Ask the questions as assessment:
— Q: How does matter change its state from liquid
— to gas and from gas to liquid?
S— Q: What kinds of processes are involved in the
changes in states of matter?
* Ask students to copy the notes on the blackboard

* Ask students to open their textbooks to the

—
m—
TBEzig

Balie] Lipisl [£51)

] into their exercise books.

Sample Blackboard Plan

Title: Change in State of Matter 2: Discussion Q: How did the ethanol change its state?
Liquid and Gas Q: What happened to the zip lock and

Key question : How does matter change its ethanol after pouring hot water?

state from a liquid to a gas? Summary

Activity: Change in state of ethanol Q:Why? - | et Evaporaion

What is happening to the zip | —  —
lock and ethanol il G = P —
Before Q: What happened to the zip lock and

i ?
After ethanol after pouring cold water?

Solid Liquid

- Matter can be solid, liquid or gas

pouring depending on its temperature.

hot water .
- The process of a change of state includes:
After Q:Why? P 9

pouring Melting, freezing, evaporation and
cold water condensation.




Total lesson No: 30 / 87
Textbook page: 77 - 79

. Lesson Title
Lesson . Summary and _
- Exercise s
‘

Tips of lesson
nllis * "%.. .I_I_l

@ summary o miny T
* Recap the main learning contents in this topic. aitpwraio birc of et
* Based on the main learning contents ask students the
fOllOWlng queSthHS __| it licquict and geirs expand when _mwul'u'.lncrmHm
. 3 nepded and Tty GO, Soin Leped =
© Q: What are two common properties of the three states : g Skl [ oy e
f Lt T? 5| panalon.f B R oy Mis a b0 mode preator San
Ol matter! i o of malter du o the than sold Ny e ol
@ Q: How do matter change from one state to another? L I R
» Explain and correct the learning contents again if they Changes in States of Matter: Solid and Liquid, Liquid and Gas
still have misconceptions. | miattar can changa from ors 53t 10 anciner by haating and canling
* Verify their understanding with the summary points. . A et coly e e, Hegld o e dpncing ok e MR
. A119w students to rez.:ld alouc'l the me'un ideas of the e =
topic and then copy into their exercise books. —— P

ol g o

_J Thas relbng gxde] o5 1M ol in which S0 sarss 10 mel when T inmoeahed
i

| The treezing point is the peint in which lquid stars 1o/ fnonze when i
tempacatura drogs

] Thaemofing snd fresang pom of waser 5 07,
_J The boding point |s the iemperatam At which a kgusd changes inko a gas 7

e Exercise & Explanation (30 min.)
* Go through the instructions of the exercise.
* Allow students to answer the questions individually
and give them enough time to respond to the questions

based on their understanding. — __
01, Complod anch sonionod: with P oomect wond

* After the exercise give them the answers to the 141 The e vt e S ol i ik
questions and explain how to solve them using their V] Ul Kt il o ity st
. . . . 3] Gag changes s __ _ & il takis the shapa ol diffenen lond of
scientific understanding and ideas. Er—
. ‘i' a
» Make reference to the textbook or provide clear L N e
examples in daily life to streghten the learnt concepts 02 Chootis S Jatier il T Corrict anau:
. . . i) Sofd, bgudiandgas _ whan By ane Phated.
in this topic. A conumel
B spend
1 chmsprsaar
0. bt

(2] Wrsch of - loBowing & 8 propety of opad?
A gyt ave Sadour,
B L s fpand st i 16 Hoatea
. Laguid hias a definfa shapa,
D, Lo inciaass 25 vOlume when s Semparaiund Mcraasis

8 Anaveer the lollowing dlsstion
What progiss of change in th stabe of mather is markoes K

— —
e e —
PRI - EF=x=1
okt b Gtk
Gl Banny warvsd o opsh the ool A cough midues Bolile Bt i was 160 Gl 5
opers. The bop s mads of metal and e boftle [5 made of glass. He poured some
Tyt v T crede Thes Exceles SO and ITan he wab a0k §0 opsn & What mads if sadier
i nami 0 ppen S D of B cough mexiune botte®
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Exercise answers

Ql. Q3.

(1) states X: Condensation

(2) solid

(3) shape Q4.Expected Answer

@ 0 The hot water that was poured over the top of
the bottle made the bottle expand and he was

Q2. able to open the bottle easily.

(H B

2) D

Explanation of Science (3
Extras

€) Science Extras (10 min)
¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.
. All subsiances manly have theee difarent slyies &l vanous Bmparmures
* Allow students to ask questions that demonstrate Tho chisnge froh solid st 1o gas Slats nquires he thalige of solld Stata 10

curiosity about the content in the science extra. Squid stats and liguid stats to gas stale
I 5olkds havin eonagh vadaw oS e

at a particular lemperature (hen My

can change direcly inio air. The direct -
change of stabe from ol e gas s

cafled gublimation

Do all substances change their state from
solid to liquid and liquid to gas?

Examples of Sublimation

D of the examphe o subimation s dry

8 || 5.8 sobd form of 'cabon dicosda, e
tempedalune ks bess than -f8°C. When dry ke
gels axposod 1o wr, 1 directly changes i slte
Irore Solil 10 gas, Winen dry o 15 placed in el | raire
waber, sublimanon is socelergied and smoka
Bkatog is crested. The mdss comman e of
dry ica k550 presens lood o keap it cool. Ths
= bacause the temporature of dry ioe & lewer
fhan o and 1| dois ol make e lood wis
chunp 10 its Subdmation prooess

Anather well-known exampie of SEnhimaton
= @ sulistance Known &S naphithalene
Naphthatene is usually lownd in pashcides
such as molbbal, Whan mothbals sublims
thiry givie Gl & ploasant fragrancs which is
Alsn fivkaling 10 pesls ke cockroschas. For
ihis reason Mey & used in drawers. shahas,
warisobas and sitcasas in homes
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Total lesson No: 31 /87
Textbook page: 80 - 81

Lesson

. Lesson Title

6/6 Chapter Test

Answers of the Chapter Test

80

Complete each sentence with the correct word.
(1) Solid, liquid and gas increase its volume when heated.
(2) A solid has a definite shape

{3) The point at which solid starts to melt is called melting
point i

(4) A change of state from a liquid to a gas is called evaporation

(5) Gas expands much more than solid and liquid

Choose the letter with the correct answer,
(1) What happens when hot water is poured on a bottle filled with
water?
A, The volume of the water will decrease
The water in the boftle becomes warmer and expands.
C. The water in the bottle cools and contracts.
D, All water in the battle evaporates.
(2) Which of the following matter has no definite shape?
A Oxygen and candie
B. Stone and water
C. Sand and sugar
Air and water
(3) Which term best describes the process of change from solid to
liquid?
A Freezing
B. Evaporation
@Melhng
D, Condensation
(4) Which of the following is the correct statement about the volume of
matter?
The volurme of liquid increases when it is heated,
B. The volume of solid decreases when it is heated.
C. Gas never expands when it is heated.
0. All matter do not change their volume when heated,
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Q3

Q4

(1) Danny observed and sketched the state of the

candle as shown in the picture on the right.

Classify the state of the candle near the flame '
as a solid, liquid or gas.

Liquid because it is melting. _
A burning candle

(2) Study the diagram below.

What will happen to the balloon when the bottle is placed into the
bowl of hot water?
The balloon will expand.

(3) Explain your answer for (2).

As the air inside the bottle is heated, the air inside the balloon
expands and spreads out inside the balloon.

(4) Study the diagram shown on the =]
—
S —

right. What process is marked "X'?
Melting.

Kim placed a cup of water in a warm []|EICE'. One week later, there
was no water left in the cup. What happened to the water in the
cup?

The water in the cup evaporated and changed from liquid to a gas
state due to the heat.

81
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Strand : LIFE
Unit : ANIMALS

Chapter 6. Reproduction and Heredity in Animals

Chapter Objectives

Students will be able to understand the
reproduction of animals by comparing the
reproductive process as in fish and human.
Students will also able be to understand
traits from parents to their children by
heredity.

Topic Objectives

6.1 Reproduction and Heredity

Students will be able to;

+ Describe the process of development in
each stage in the fish egg.

« Explain the male and female
reproductive system.

+ ldentify the different processes involved \ : :
in the reproduction of humans. This picture is from the chapter heading of the textbook

- Describe similarities and differences by ~ S"owing traits from a parent to child.
traits from parents.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Characteristics of } - Life cycle of } - Reproduction and } - Reproduction and
Animals Animals Heredity in Animals Heredity in Plants

Prior knowledge for learning this chapter;
« Characteristics of animals

+ Life cycle of insects, fish, amphibians, reptiles, birds and mammals.

Teaching Overview

This chapter consists of 6 lessons, each lesson is a double period.

Topic Lesson No. Lesson Title and Key Question Cor)tent SRR Ui
in syllabus page number
1 Reproduction in Fish 83 - 84
How does the life of a fish begin with eggs?
5 Human Reproductive System 85 - 86
Which body parts are used for human reproduction?
6.1 Reproduction 3 Reproduction in Human 47 - 88
and Heredity How does human life begin? 510
4 From Parents to Young 89 - 90
Why do young animals look like their parents?
5 Summary and Exercise, Science Extra 91-93
Chapter Test 6 Chapter Test 94 - 95
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Unit: Chapter : 6. Reproduction and Heredity in Animals Total lesson No: 32 / 87

Animals Topic : 6.1. Reproduction and Heredity Textbook page: 83 - 84
Lesson Title Rreparation
Lesson nil
1/6 Reproduction in Fish

Lesson Flow

o Introduction (5 min.)
e This is a new chapter. Begin by defining the word

'Reproduction'.

:What 'S_ reproduction? The process of All animals have life cycles. Different animals have ditterent life

producing young/ off springs. cycles, they all are born, grow and die. All living things produce young
¢ Focus the students on animals that lay eggs and ones similar lo themselves. This process is called reproduction.

ask: How do animals reproduce?

Q:Name some animals that lay eggs?

* Encourage students that this lesson will focus on
the growth of fish in an egg.
e Introduce the key question

How the life of a fish begin with ? P
e Activity (25 min.) (3] @ Activity : The growth of fishinanegg |
* Organise the students to work in pairs. =i
* Explain the steps of the activity. What to Do:
e Ask students to do the activity and refer them to Y. Sty the: pinureson the next pape; The pichures.show the grawth
what the characters are saying. et L S
 Students study picture in the text book.
* Check students' activity and if necessasry guide
them towards their findings. e
 Students will share ideas with each other about
how fish grows in an egg. Exnyouguess howa ;
* Give enough time for students to do their findings. Pl grinss 103N €037 | Doas an egg ala become
o Discussion for findings (20 min.) ol
* Ask students to present their findings from the
activity.
e Write their findings on the blackboard.
(Continue) ki J B3

Reproduction in Fish

Fish are animals. They have their own ife cycles which begin with eggs.

L } How does the life of a fish begin with eggs?

et

-

Ciipwalts of Fish in Eggs

8 oafpn latew

Chamacterniica of Egge |
2 e Semed

Teacher's Notes

» 'Life cycle of fish' is taught in Grade 4, Chapter 10 'Life cycle of fish and Amphibians'. Teachers are requested to refer it prior to this
lesson. This lesson focuses on 'life cycle inside an egg'. Teachers need to help students to change their views from macro to micro level.
It develops scientific skills to observe the world which cannot be seen by naked eyes.
* In the activity students are to sketch from the first stage to the last stage of development when the young fish hatches.
How fertilisation takes place in fish
* Egg lying is one way that fish use for reproduction and it involves the eggs growing until they hatch into fry after seven to ten days.
Different fish use different methods when it comes to fertilising the eggs. There are many methods and these are some;
1. Scattering method- the female fish scatter its eggs in different areas, and the male follows behind it to fertilise them.
2. Substrate spawners reproduce by using saliva as 'glue' to attach their eggs to various surfaces like rocks, aquarium glass, plants, or
wood. The females leave the eggs there, and the male come to fertilise them. Catfish mostly favors this method of reproduction
3. Bubble nest- the male fish blows bubbles for the female to lay its eggs next to the surface of the water where there is a source of food
and maximum oxygen.
4. Mouthbrooders- the eggs are laid by the females and fertilised by the males. During the incubation period, either of the parents will
take the eggs and keep them in their mouth until they hatch.
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Lesson Objectives

Students will be able to: Students are able to:

* Define what fertilisation is. * State the definition of fertilisation.

* Explain how in fish reproduce. * Describe the process of development in each stage in the egg.
e Observe the growth of fish in an egg. » Sketch the growth of fish in an egg from the picture.

* Participate in discussion actively. * Express their opinions during discussion.

* Facilitate active students' discussions.
* Confirm the findings with the students.
6 * Based on their findings, ask these questions as

discussion points.

Q:What body part of fish can you find at the
beginning? (shape of fish)
:After that, what b art of fish can you
see? (Eyes and hearts.)

Q:How does the size of an egg change as fish

Tha [Me of a fish starts when a sparm meels
willy anegg and poins with 1L This procaess
5 called fertilisation. The egg is made
inside a-female’s body.and the sperm Is
made inside a malg's body,

After tartilisation, a fksh CIAWWEIN &

fertiised egg, The inside of the egg o ' in the egg grows? (The size of egg doesn’t
changes ils appearance day by day and becomis mooe ke a hish "r’=_|ung Change same Size etc___)
fish halchies from the egg about two weeks alter Tertilisation Q 'HOW dO’GS the fISh |’OOk |Ike after hatchin ;’

Shaorily afer lamdisation

T from the egg? (It is similar to adult fish.)
:How does a fish grow and develop in an
egg? (Explain the growth and development
of the fish in an egg by referring to
textbook.)

* Conclude the discussions.

6 Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today's lesson on the blackboard.

» Ask these questions as assessment:
Q:What is fertilisation?
Q:In which body are egg and sperm made,

female or male?

* Ask students to copy the notes on the blackboard

into their exercise books.

Z days laler

A saoliod par is fomed. |

10 - 12 days afer ferlilsation

| Youmg fish halch Tiom Thar ogg |

9 days lates 3 clays laler

& days kalor

Fish sometimes s2ar b Sihexpel of by Doooimes mos e an Tha Bsh bodly parls ara
e, Thee Fusint & pusing ookl fish. Eyes arn obsarasd ol festrmiadd

Sample Blackboard Plan

Title: Discussion Summary
Reproduction in Fish Q: What body part of fish can you find at the | + Reproduction is a process where living

beginning? things produce young ones similar to
Q: After that, what body part of fish can you themselves.

see? « Fertilisation is the process when the
Q: How does the size of an egg change as sperm joins with an egg.

fish in the egg grows? - The inside of the egg changes its
appearance day by day and becomes
Q: How does the fish look like after hatching similar to a fish.

from the egg?

Q: How does a fish grow and develop in an
2 days egg?

Key question:
How does the life of a fish begin with eggs?

Activity The growth of fish in an egg

Stage Diagram Description
After (eye,tail,

fertilisation colour, size)
Few hours
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Unit: Chapter : 6. Reproduction and Heredity in Animals Total lesson No: 33 / 87

Animals Topic : 6.1. Reproduction and Heredity Textbook page: 85 - 86
Lesson Title Preparation
Lesson . 1
2/6 Human Reproductive m

System

Lesson Flow

@ ntroduction comin Human Reproductive

. . : System
¢ Advice students that this is a sentive lesson. All

. .. Humans use their eyes to see. They breathe air using their nose, but
students must repect others views and opinions. o whichy brody parts:d humians ues - mpmduce’
¢ Review previous lesson by asking: N Which = for b
) : e body parts are used for human
Q:What is fert|I|§at|on? . ¥ ) reproduction?
Q:How does a fish develop in an egg?
 Encourage students to think about human i h

Activity : Comparing reproductive
reproductive system by asking: (3 O\ L bodyppansg ¥ t .

Q: How do human reproduce? ot

e Introduce the key question What to Do:

1. Study the pictures below, These plctunes show the reprodiuctve body
Which body parts are used for human parts of a m
reproduction? gy ciin
eActivity (20 min.) \
* Organise the students to work in pairs. ; e s
* Explain the steps of the activity. o et b
¢ Allow students to study picture and questions in
textbook.
* Ask students to do the activity based on the
questions in the activity.
* Ask students to discuss their findings in their
groups.
* Give enough time for students to do their findings.
0 Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
* Write their findings on the blackboard.
* Facilitate active students' discussions. 3 5
(Continue) 85

Teacher's Notes

* This lesson is a very sensitive lesson and would cause embarrassment to either boys or girls so before teaching these lessons
encourage students to respect each other’s views and opinions.
Suggested options to teach this lesson

(1) This lesson can be taught by teaching separately the boys from the girls.

(2) Arrange and prepare a teacher of the same gender to teach this lesson if it is against your traditional customs.
* Encourage students to identify reproductive parts from what they know and not reading content on the summary page.

* Let students know that there are other reproductive organs that will be looked at in higher grades.

Male Female
1. The reproductive system of the male is located outside the 1. The female reproductive system is located entirely inside the body,
body and around the pelvis region, to maintain the with entry and exit points at the vulva, and separate openings for
temperature required by the sperm to stay healthy. urination and menstruation. Produce ovum.
2. Produce sperm. 2. Receive and fertilise the male sperm.
3. To provide sperm to the ovum for fertilisation. 3. Support the development of the growing embryo.
4.To provide nourishment to the infants (newborn) by secreting milk in
76 the mammary glands (breast).




Lesson Objectives

Students will be able to:

¢ Identify which body parts are used for human
reproduction.

¢ Explain the function of male and female
reproductive organs.

* Recognise the importance of life.

Students are able to:

* List male reproductive parts as penis and testes and
female reproductive parts as ovaries, womb and vagina.

» State how testes, penis, ovary, womb and vagina work in
the reproductive system.

* Value the importance of the reproductive organs.

* Confirm the findings with the students.
* Based on their findings, ask these questions as
9 discussion points.

Q:Which body parts of the male and the

female reproductive system do you know?
(It depends on students’ knowledge.)

» Explain the male and female reproductive

The repraductive systam s ihe group ol the body parts thal work
togethar for the purpose of reproduction, Males and famales have differant
reproductive sysiems

1. Female Reproductive System

The female reprodisciive system is made up of the ovaries, womb and organs. _
vagina. The ovary ks  body part that contains thousands of eggs. Two :How are the reproductive parts of a male
ovaries are ocated inside the lemale body, The womb is1he place where a and a female different? (The male

baby grows uniil is bifh. The vaging is & muscular tube that connects ihe
womb to the outside of ihe body. It IS the opening at the end of the path that
Ihe babry 1akes to leave a lemale Body during birth

reproductive parts are located outside the
body, the female reproductive parts are
located inside the body, the shapes of the
body parts are different, etc.)
:Can you guess which productive body parts
produces eggs and sperms? (The eggs are
produced in ovaries, and the sperms are
produced in the testes.)

* Conclude the discussions.
Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today's lesson on the blackboard.

» Ask these questions as assessment:
Q: Which body parts are used for human

reproduction?
Pent Q: What is the difference between a male and
female reproductive system?

Q: Where are eggs made?
Q: Where are sperms made?

¢ Ask students to copy the notes on the blackboard
into their exercise books.

Womb e

I'-u‘r.rl:.'.lc- 'I;I.n;'pm-:l u |:1.|w-. ":"..".1m11

2. Male Reproductive System

The miake reproductive system includes the testes and penis, The testes

ard penis are located outside of the body. The tesies produce millions of
sperms. There arag two besies that are conlained in a bag of skn. The penis
5 a body part that passes semen out of the man's body, Semen 5 a mixiure
of sperm and fuids

Testes

Male Reproductive System

Sample Blackboard Plan

Title:
Reproduction system in Human

Key question : Which body parts are used
for human reproduction?

Activity: Comparing reproductive Body
parts

Questions:

1. Name the male and female reproductive
parts.

2. How are the male and female
reproductive parts different?

3.Can you guess which body parts are the
eggs and sperm produced?

Discussion
Q:Which body parts of the male and the
female reproductive system do you know?

Q:How are the reproductive parts of a male
and a female different?

Q:Can you guess which reproductive body
parts produces eggs and sperms?

Summary
- The reproductive system is the group of

the body parts that work together for
the purpose of reproduction.

- Female reproductive system includes
ovaries, womb and vagina.

« The ovary contains thousands of eggs.
There are two ovaries.

» The womb is the place where a baby
grows until its birth.

- Male reproductive system includes
penis and testes.

« The testes produce millions of sperm.




Unit: Chapter : 6. Reproduction and Heredity in Animals
Topic : 6.1. Reproduction and Heredity

Animals
Lesson Title
Lesson . .
3/6 Reproduction in

Human

Lesson Flow

o Introduction (10 min.)
* Review the previous lesson and Lesson 1
'Reproduction in Fish' by asking:
Q:Which body parts are used for human
reproduction?
Q:How does a fish develop in an egg?

» Encourage students to think about the
reproduction in human by asking:
Q:How is human reproduction similar to or
different from fish?
e Introduce the key question

How does human life begin?
e Activity (20 min.)
¢ Organise the students to work in pairs.
¢ Explain the steps of the activity.

¢ Allow students to study picture and questions in
textbook and refer them to what the character is

saying for their activity.
¢ Ask students to do the activity based on the

questions in the activity.

* Give enough time for students to do their findings.

0 Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
* Write their findings on the blackboard.
* Facilitate active students' discussions.
* Confirm the findings with the students.
(Continue)

Teacher's Notes

* 'Life cycle of mammals' is taught in Grade 4, Chapter 10. That lesson describes life after birth
whereas this lesson focuses on the life before birth. Refer to the lesson in Grade 4 prior to
this lesson so you can effectively link these two topics to explain whole life cycle of humans.

e Human Reproduction is a process where a male sperm and a female egg provide the
information (chromosomes) required to produce another human being. Conception occurs
when the sperm meeets the egg and fertilises it. Pregnancy begins once the fertilised egg is

implanted in the uterus.

Additional Information - Terms used in the process of birth of a baby

Total lesson No: 34 / 87
Textbook page: 87 - 88

Preparation

nil

/1) Reproduction in Human

0 Life cycle of fish begins when fertilisation occurs. How about
humans? Is human reproduction similar to or different from fish? How
do humans begin their life cycla?

(2] (P) How does human life begin?

.

Activity : Growing baby in a mother’s
(3 ) r’ Growi b
' body J

What to Do:

Reminder:

Advice students to respect
themselves and all other
students.

Arrange other teachers to
teach the lesson if against
your customs.

1. Zygote is a fertilised egg. This occurs when an egg joins with a sperm in a female body (this stage is
not in the textbook above, but it is similar the fertilisation of fish which is the first lesson of this topic).
2. Embryo is an early stage of development of an organism that develops from a zygote (fertilised egg).

3. Foetus is an unborn offspring of a mammal at the later stages of its development, especially a human from eight weeks after fertilisation to

its birth. In a foetus, all major body organs are present.

4. Baby is a general word used to describe a human from birth until about age 1 or 2 years old. From birth until to 3 months of age, a baby can

be called a new born.
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Lesson Objectives

Students will be able to:

¢ Explain the processes of reproduction in
humans.

* Compare the similarities and differences
between human and fish.

* Recognize the importance of the life.

When a sperm meets wilh an egg, the egg becomes a fertilised egg, Human
Iife beging with a ferilised egg. In humans, fedilisabon lakes place inside e
bedy of the female, unkike ftish, The terflised egg develops and grows in the
mather's womil (uterus) and becomes an embryo. The embryo gradually
furres into the shape of a human being eght weeks afler farllisation, This is
called the foetus. As the toetus grows info & baby, organs such as the spine
and heart, hair and nails begin {o fake shape. After about thirty-seven o fory
waeks in the mother’s womb, the baby s borm

A shape of ams and
TG Ane o me

About 4 woaks falor

A balry slards b
more. They musCies

Hair ared rsds

begin o lako
shape

Sample Blackboard Plan

Title: Reproduction in Human

Key question: How does human life begin?

Activity: Growing baby in a mother's body.

Questions:

1. How does a baby change its size and
shape?

Students are able to:

* State the steps of how a baby grows in a body of mother.

* List the differences and similarities in the reproduction
processes in human and fish.

* Value the importance of the human life.

* Based on their findings, ask these questions as
discussion points.

Q:How does the baby change its size and
shape? (The fertilised egg develops and
grows bigger in the mother’s womb. It
changes its shape by forming the different
parts of the body such as the arms and legs.
The muscles and the bones also develop
including the hair and the nails.)

:How long does a baby grow in the body of
the mother? (For about thirty-seven to forty
weeks.)

Q:How is reproduction in fish and humans
similar or different?

Similarities: Female produces eggs,

Fertilisation takes place and life begins with

fertilised egg.

Differences: Fertilisation takes place inside the

body of a woman; fertilisation takes place

outside the body of a female fish, it takes 40

weeks to develop fully for human and it takes 2

weeks for fish to develop before it is hatched.

* Conclude the discussions.

Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:

Q: What does a human life begin from?

Q: How does a baby grow?

Q: What is the difference between the
reproduction process of a fish and human
being?

* Ask students to copy the notes on the blackboard
into their exercise books.

Summary

2. How long does a baby grow in the body

of a mother?
3. How is the reproduction similar or
different between humans and fish?
Discussion
1. How does the baby change its size and
shape?

Q: How long does a baby grow in the body of
the mother?

Q: How is reproduction in fish and humans
similar or different ? Similarities:

Differences:

- The fertilised egg that develops and grows
in the mother’s womb is called an embryo.

+ When the embryo turns into a shape of the
human body eight weeks after fertilisation is
called a foetus.

« The foetus grows into a baby and is ready to
be born after about nine months.




Unit: Chapter : 6. Reproduction and Heredity in Animals Total lesson No: 35 / 87
Animals Topic : 6.1. Reproduction and Heredity Textbook page: 89 - 90

Lesson Title
Lesson

Preparation

nil

4/6 From Parents to Young

Lesson Flow

0 Introduction (5 min.)

* Review the previous lesson and Lesson 1
'Reproduction in Fish' by asking:
:How does a baby grow?

Q:Does a young fish look like its parents?

* Encourage students to think about heredity by
asking:

Q:Most animals look like their parents. Why do

they look like their parents?
e Introduce the key question

Why do young animals look like their parents?
e Activity (25 min.)
* Organise the students to work in pairs.
» Explain the steps of the activity.
* Allow students to study the diagram and questions
in the activity.
» Refer students to what the character is saying for
their activity.
* Ask students to do the activity based on the
questions in the activity.
* Ask students to discuss their findings in their
groups.
* Give enough time for students to do their findings.
e Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
(Continue)

Teacher's Notes

* 'Hereditity in Plants' is taught in Grade 6, Chapter 5, lesson 4. The teacher’s note explains the famous rule of heredity
called Mendelian inheritance. Referring to the note in advance to this lesson may help your effective facilitation of this

lesson.
Additional Information about Heredity and Traits

) From Parents to Young

0 Most animals look like their parents. Humans also look like their
parents.

-

2
e Activity : Similarities and Differences )

What to Do:

Studly The picture below. The ploture shows the members of a family

¢ What is heredity? The passing of traits from parents to children either through asexual or sexual reproduction , the

offspring cells or organisms acquire the genetic information of their parents. 'Inheritance’ is the same concept but used

in more scientific context.

* What is Trait? A Trait is a noticeable feature or quality in a person. Each of us has different combination of traits that

make us unique.Traits are passed from generation to generation. We inherit traits from our parents and pass them to

our children.

* What is genetic? It is the scientific study of heredity.

¢ Not all young animals look like their parents.A baby ladybird and a tadpole are some examples of animals which do

not look like their parents.
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Students will be able to: Students are able to:

e Understand what heredity is. * Explain the reason why the youngs looks like their adults.
e Describe what traits animals inherit. * State the different types of the traits of animals.

* Value others’ effort and opinions. ¢ Listen to other’s opinions carefully.

* Write their findings on the blackboard.
* Facilitate active students' discussions.
e * Confirm the findings with the students.
Based on their findings, ask these questions as

Young animats lock fike their parents because parenis pass traits o their discussion points.
children when they reproduce. This process is called heredity. A tralt Q:What characteristics do children inherit from

i5 & feature or characiesistic of a bving thing. The eye colour, hair colour,

their parents? (The shape of ear and nose,

humans that are inhertad by the children Trom thelr parants, Traits of animals CO|OUf Of halr’ halr type etc...)

inchuce the calour of fur and the shapa of thair ears or beaks. Q:Why do they look similar to their parents?

(Because they inherited their traits from their
parents.)

* Elaborate more by explaining to students that
they also have some features that makes them to
look similar to their parents and pose a question .

Q:What characteristics do you inherit from
your parents? (Let students to state their
opinions freely.)

* Conclude the discussions.

e Summary (10 min.)

Young animals inberit many fraits from both parents. For example, a child * Ask students to open their textbooks to the

with curly hair Bias a parent or parents with curly hair. A& child may have long summary page and explain.

ness it thear father or mother has long nose. A kitten with striped pattern of e Summarise today’s lesson on the blackboard.

e o Ask these questions as assessment:

Pl Q: Why do children look like their parents?
Q: What are traits?

agrs
ﬁ Q: What traits do the youngs inherit from their

blood type and he shape of ihe nose and ears are acampbas of the trails ol

* Ask students to copy the notes on the blackboard
into their exercise books.

Q0

parents?
Sample Blackboard Plan

Title: Discussion Summary
From Parents to young Q:What characteristics do children inherit + Young animals look like their parents
from their parents? because parents pass traits to their
children when they reproduce.
« Heredity is passing of traits from parents
Q:Why do they look similar to their parents? to children during reproduction.
- Trait is a feature or characteristic of a living
thing.
Q: What characteristics do you inherit from « Examples of Traits:
your parents? Eye colour, hair/fur colour, blood type, the
shape of the nose and ears, hair type, etc...

Key question : Why do young animals look
like their parents.

Activity: Similarities and differences.

1. Which children have curly hair? From

which parents did the children inherit?

2. Which children inherit skin colour from
their father?

3. Which children inherit the dimple from
their mother?
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Lesson Title

Summary and
Exercise

Lesson
5/6

ec0cccccccccce

Tips of lesson

ﬂ Summary (20 min.)

* Recap the main learning content in the topic.

* Based on the main learning contents ask student the
following questions.
© Q: What is reproduction?
© Q: How does a human life begin?
@ Q: Why do children look like their parents?

» Explain and correct the learning contents if they still
have misconceptions.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer questions individually and
give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.
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Total lesson No: 36 / 87
Textbook page: 91 - 93
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Exercise answers

Ql.

(1) reproduction
(2) fertilisation
(3) womb

(4) heredity

Q2.
OR
2 C

Q3.

(1) Heredity

(2) Eye colour, hair colour, blood type, shape of
nose, types of hair (curly or straight), etc.

Q4.Expected Answer
When a sperm meets with an egg, the egg
becomes a fertilised egg. Human life begins with
a fertilised egg. In human, fertilisation takes
place inside the body of the female.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

(3]

Chapler 6

sScience Extrass

How do Birds of Paradise reproduce

It b= vt thist Birds ol Pardisa am ndepondan beds and some speces
dalend toruries, Femalo beds of parmdess meach sl maturity ot arsund
M yiAr Do A Srahes 8 arousd I b Moo wears ok, Females erles
ks taeriones when they ane interestioo o bieed and ohooss 1 mos)
suitabde mate: Aftes The femate chocses her mate, she will lay batween ong
depanding on the spacies sha admims:

Blahes Bankd bargd:, elabombs displays loe femakes, pitrlonm acrobabio dancaes
of sing kong and complicated songs: Tha maks take part m vanous danca
nbusls whare they will display their adosonal odoured feathers: Thay may
oo this fype ol dance for many hours Belone Mey gve up i a temals =
rasponsie 1o them. I female does respond they will mate and then the
ek guickly rans o, o will try o lind Syl olber Semaled ho con maibo
with belone e season ends

Onca matiryg has oocumad the female wa fay 2-3 eggs. Thay are small and
Browmish ceange in cosour, Sha will do her bast io-hade them from predatirs.
Sha wall opiy Ity away Iroim (ham when sha has do get iood, They will halch
after abauil 20 Says of devsopmenl

Most egrs will haich withun fwo fo
dpur weeks. The newdy hatched
chicks devolop quickly and wa
Dt by I 0 My ab afound oo
e by pid




Total lesson No: 37 / 87
Textbook page: 94 - 95

Lesson Title
Lesson

6/6 Chapter Test

Answers of the Chapter Test

Complete each sentence with the correct word.

(1) The womb, ovaries and vagina are organs found in the female
reproductive system.

(2) Young fish hatch from the egg about two weeks after fertilisation

(3) Eye colour, hair colour, blood type and the shape of the nose are

some examples of the traits of human that are inherited.
(4) The female body part that contains thousands of eggs is called
ovary .

Qg Choose the letter with the correct answer.
(1) Which of the following is not part of a male reproductive system?
A, Testes
ULerus
C. Penis
D. Sperm
(2) Study the picture of the female
reproductive organs on the right.
Where are the eggs produced?
am @i i
GG D (i)
(3) Which of the following is not a trait inherited from parents?
craiches
B. Spots on fur
C. Shape of beak
D. Eye colour
(4) Study the picture of a foetus in a female’s
body. The foetus's arms and legs have
been formed. How old is the baby?
A. 3 days
B. 1 week

8 weeks
D. 36 weeks

94
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(1) Explain the work of the parts labeled A and B of
the male reproductive system?
4. The testes produce millions of sperms.

B.The penis is a body part that passes semen out
of the man's body.

(2) What is the difference between the ovary and the testes?
The ovary is found in the female body that contains thousands of
eggs and the testes is found in the male body which produces
millions of sperms.

(3) Where are the testes located?
The testes are contained in a bag of skin.

(4) What is the name of the process in which a sperm joins with an
egg?
Fertilisation

(1) Explain the process of heredity.
(Expected answer) Heredity makes young children to look like their
parents because parents pass traits to their children when they
reproduce.

(2) Study the two pictures on the right. Explain
how the growths of fertilised eggs are

different between fish and human.
(Expected answer) The fertilised egg of fish

develops in the water, while the fertilised egg
of human develops and grows in the
mother’s womb (uterus).

Foetus of human

@5
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Strand : PHYSICAL SCIENCE
Unit : ENERGY

Chapter 7. Electricity 2

Chapter Objectives

Students will be able to understand how | GHOpter s
electric current flows in a circuit and the
properties of series and parallel circuits
through experiments using batteries, motor,
propeller, switch and wires.

Topic Objectives

7.1 Electrical Circuit

Students will be able to;

* Describe how the electric current flows
in the circuit.

+ Identify the two ways of connection
where the electric current flows in the
circuit.

«  Describe the flow of electric current in a This picture is from the chapter heading of the textbook
series and parallel circuit. cioctic somponents that s conmected & arout

+ Describe a circuit diagram from actual
circuits.

« State the connections of electric circuits
in appliances used in daily life.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Energy } - Electricity 1 } - Electricity 2 } - Electromagnet

Prior knowledge for learning this chapter;
+ Electric current flows through the closed circuit.

« Characteristics of conductors and insulators.

Teaching Overview

This chapter consists of 7 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

Direction of Electric Current
1 . . - 97 - 98
How does electric current work in a circuit?

Series and Parallel Circuit
2 How can we connect two dry cells to make a motor 99 - 100
rotate?

Comparing Series and Parallel Circuits

How is the amount of electric current different
3 . . 101 -102
between series and parallel connection of two dry

7.1 Electric Circuit
cells?

5.2.2

Circuit Components and their Symbols

4 How can an electric circuit be represented? 103-104
5 Daily Use of Electric Circuit 105 - 106
Where are electric circuits used in our daily lives?
6 Summary and Exercise, Science Extra 107 - 109
Chapter Test 7 Chapter Test 110 - 111
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Unit: Chapter : 7. Electricity 2 Total lesson No: 38 / 87
Energy Topic : 7.1. Electrical Circuit Textbook page: 97 - 98
Lesson Title Preparation
Lesson . . . motor, propeller, dry cell, switch,
1/7 Direction of Electric cell holder and pieces of electric wire

Current

Lesson Flow

o Introduction (5 min.)

¢ Review Grade 4 Chapter 8 Topic 8.2: 'Function of
Electricity', by asking:

Q:How can we light a bulb with a dry cell?

Q:How does electricity flow through an electric
circuit?

* Explain what a motor is and encourage students to
think about the direction of electric current by
asking:

:What else can electric current
lighting up a bulb?

-

Electrical Circuit

rpsre Direction of Electric
Lesson 1 Current

0 Electricity can make a light bulb glow when electric current flows
through a complete circuit. A motor is an electrical device that
produces power to rotate things using electricity. What happens
when electric current flows through a motor?

o G

apart from

e Introduce the key question

How does electric current work in a circuit?
eActivity (30 min.)
¢ Organise students into groups and remind them of
the safety rules.
» Refer students to what the character is saying for
their investigations.

o

Activity : Rotating a propeller with a
motor

What We Need:
& motee, propelfier, dry cell, swilch

oy pieces of electrical

wire and plece f papes
What to Do

| & paper into hin-strips and slick them onfo the

- 9

® 2% -am O
o

» Explain the steps of the activity. pratetias Anach tha:nepeliad b the oxine
* Let students predict how the propeller moves Pordepid
when the direction of the dry cell changes. ¢ Repioat Step 3 by ¢

* Assist students to make a circuit correctly. RN ol Ty o ﬂ

* Have students do the activity and record their O | 5oy iny
observations in their exercise books.

¢ Ask students to discuss their results in their groups

0 Discussion for findings (20 min.)

¢ Ask students to present their result from the
activity.
(Continue)

| Do net woueh the prossier

when II's mpinning

Teacher's Notes

In Grade 4, Chapter 8 ‘Electricity 1’ students have already learnt about how to make a simple circuit. Give opportunity
for students to recall how to make a simple circuit using the given materials in the activity.

Tips of 'How to set up'

1. Place the dry cell in the cell holder.

2. Since the motor has two wires attached to it, connect one of the wires to the cell holder and the other to the switch.

3. Connect an extra wire at least 15cm long to the switch and the cell holder.

4. Attach the propeller to the motor.

5. Place the motor on a container or cup that is low enough to rest on.

Background information

How does electric current flow in a circuit? The direction of an electric current is by law the direction in which a positive
charge would move. Thus, the current in the external circuit is directed away from the positive terminal and towards the
negative terminal of the battery. Electrons would actually move through the wires in the opposite direction.
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Students will be able to: Students are able to:
* Recognize that electric current has a definite ¢ Identify the direction of electric current in a circuit by
direction through an experiment. relating to the change in the direction of a propeller
* Explain how electric current flows through a rotation.
circuit from a dry cell. * State that electric current flows from the positive terminal
* Show curiosity in investigation. to the negative terminal in a circuit.

* Participate in the activity with curiosity.

e Write their results on the blackboard.
¢ Facilitate active students' discussions.
. . .
Result Confirm the rfesults with the students. .
Based on their results, ask these questions as
W found oul that when we reversed the direction of the dry cell. the
ﬂr-;jp-ellcr ratated in the Dﬂpﬁsﬂe dirgction

discussion points.

Q:Why did the propeller rotate in the opposite

HTT e direction when the direction of the dry cell
S, e W was reversed? (Because the direction of
(A c— electric current also changed.)
L i G Q:What did you find about the characteristics
S =T s of electric current? (The electric current has
T —— a definite direction, the electric current flows
) A from one terminal to another of a dry cell,
Based on your results, think about the following questions. the electric current Change the direction of a

Wity i the peopaller rotile in the opposite direction when the diection of the dry propeller rotation when the direction of a dry
i i cell changes, etc.)
* Demonstrate again to clarify that changing
positive and negative terminals of dry cell
e changes the direction of rotation of the propeller.

* Conclude the discussions.
The tlow of alacincity is called elecirle current Elactric current hag a e summary (5 min )
delmnite direction. In tha circust wath the dry cell, the elecinc current Hlows from
Ihe positive larminal o tha negative lerminal. Whan positive and negative
terminals of the dry cell are reversed in the circait, the slecinic current flows summary page and explain.
in the opposite direction * Summarise today’s lesson on the blackboard.
< B ) * Ask these questions as assessment:

Q: From which terminal of the dry cell does the

electric current flows through a circuit?
i : Q: What would happen to the electric current
| 3 when we change the direction of the dry cell?
* Ask students to copy the notes on the blackboard
into their exercise books.

Edecaric cuireend iu the fow

b about the of electnofty in 8 circult
waracieristics ol elecine cunant? What woukl happen 1o the

8 whes we changs

the direction of a dry celi?

* Ask students to open their textbooks to the

Title:

Direction of Electric Current
Key question: Changing positive and negative
How does electric current work in a circuit? terminal of the dry cell changes the
Activity: Rotating a propeller with a motor direction of the rotation of the propeller
Prediction: Discussion
How will the propeller move when the Q: Why did the propeller rotate in the
direction of the dry cell changes? opposite direction when the direction of
the dry cell was reversed?

Summary
« The electric current has a definite direction.

It flows from positive terminal of the dry cell
to the negative terminal in the circuit.

» When positive and negative terminals of the
dry cell are reversed in the circuit, the
electric current flows in the opposite
direction.

Result:
When you reversed the direction of the dry Q:What did you find about the

cell, the propeller rotated in the opposite characteristics of electric current?
direction.
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Unit: Chapter : 7. Electricity 2

Energy Topic : 7.1. Electrical Circuit
Lesson Title
Lesson - geries and Parallel

Circuit

Lesson Flow

o Introduction (5 min.)

* Review the previous lesson on electric current by
asking this question:

Q:How can you change the rotating direction of
the motor? By changing the positive and
negative terminal of the dry cell.

* Provoke students to think by asking;

Q:How should we connect two dry cells to make
a motor rotate?

e Introduce the key question
How can we connect two dry cell
motor rotate?

eActivity (30 min.)

* Organise students into groups.

¢ Explain the steps of the activity.

* Remind them of the safety tips.

 Refer students to study the diagrams and the
character.

* Ask students to predict which ways make a motor
rotate.

 Direct students to do the activity according to the
diagrams.

* Assist students with the connections.

¢ Ask the students to record their results in their
exercise books.

* Ask students to discuss their results in their
groups.

to mak

Teacher's Notes

Tips for the Activity
1. Follow the same connections as in the previous lesson.

2. Connect two dry cells with extra wires to make the circuits (series and parallel

circuits).

(2]
o il

Total lesson No: 39 / 87
Textbook page: 99 - 100

Preparation

2 dry cells, switch, motor, propeller,
electrical wire

Series and Parallel Circuit

Electric current flows from the positive to the negative terminal in dry
cefls. When we use two dry cells, how should we connact them to
make a motor rotate?

[”3‘1, How can we connect two dry cells to make a

.=/ motor rotate?

~
Activity : Spinning a motor using two
dry cells p,
What We Need: Elertric currert flosws feoem
B 2 dry malis - Bwitoh, Fhotor Thee ponsitivs 10 The AEgatioe
g 3 = terminal. if we connect two dry
propaier. macincal wire coliy, what would happen 1o the
What to Do: dhrectionof electric curnent
Stucy the disiar . Prisclict wivich connochons of two
dry cedls will makee a tale. Record your predico
17 _..._... _ il
p !l - |
— - —
il | gl N
iy Golls aoonding 1o oh gy "
ot tsr i  —
ith your classmaes [ —
3 | =
- I — ™ .
‘___i: = L Iq 5
4
f a I =]
--> That comsEtion i This plels (s coted &
= short gircult that woukd make cells and
- -m | wire hot.Im this case, diaconnsct the wire
L% -

1.

SAFETY

Do not touch the propeller when it
is spinning.

2. Do not put the dry cell in your
3. If the motor doesn’t rotate then check the connections again especially the wires. mouth.
4. If the wires are coated, make sure to remove the coating before connecting. 3. Try not to make a short circuit

5. For parallel circuit make sure the wires are properly connected.

Background_information

* A series circuit is one with all the loads in a row. There is only ONE path for the electricity to flow. If this circuit was a string

because the wire might get hot.

of light bulbs, and one blew out, the remaining bulbs would turn off.
* A parallel circuit is one that has two or more paths for the electricity to flow; the loads are parallel to each other. If the loads in
this circuit were light bulbs and one blew out, there is still current flowing to the others because they are still in a direct path

from the negative to positive terminals of the battery.
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Lesson Objectives

Students will be able to:

* Realise the two ways of connection where .
electric current flows in the circuit.

* Experiment the ways to connect two dry cells .
that makes a motor rotate.

* Develop curiosity of investigation.

Students are able to:

Identify a series and parallel circuit as ways where electric
current flows in the circuit.

Explain the direction of two dry cells in a circuit to make a
motor rotate.

Investigate the ways to connect two dry cells actively.

0 Discussion for findings (20 min.)
* Ask students to present their results from the

w ngtade

Cotwectian of fao dey cals whash can make rdibod

activity.

We found oul that the correct

* Write their findings on the blackboard.

* Facilitate active students' discussions.

* Confirm their predictions against the results.

* Based on their results, ask these questions as

F o — - + or—
ways of connecting two dry i o |
calis 1o make e motor rolate E i—- T —
are shown in the diagrams on + I + | -
he nght

.-‘:':.?:I

s 3 -

J""{c‘:‘-iu":" LIsScCussion
e

Baszed on your résults think about the following guestion.

0w does tha elecin curmant T in a Sroul

discussion points.
:How do we connect two dry cells in series t
make a motor rotate? (We connect positive
to negative or negative to positive terminal,
etc.)

Q:In which direction does electric current flow

6 in a circuit? (From positive to negative

terminal of a dry cell, etc.)

Thia ways to connect two dry celis whers elactric curent flows in a cireuit ans Q:How does the electric current flow in a
classiiad as senas circuil and paraiel cirouil. Elecing curren] ahways lows
from posdive to the negative terminal i both the senes and parafied circui.

Series circuit

A gertes clrocuit is a circuit in which the electric
cumrant fiows in one path. When wa connect lwo
dry cells in senes,; e postnve tarminal on one
dry cell is connected to the negative termiral on
e olhias dey cell

A parallel clroult is a circuit in which ihe
electric current fows in two of more paths, The
current can sphit inio several paths at the junction
and than join again togeiher al the other junction
Whan we connact two dry calls in paralled,
positive terminals of both dry calls connect
logathar as wall a5 the nogalivie Termanals

Sample Blackboard Plan

Title: Result:

circuit when two dry cells are connected as
shown in the diagram in the 'Result'? In the

circuit on the left, the electric current flows in
one pathway. In the circuit on the right, the
electric current flows in two pathways.

* Conclude the discussions.
Summary (5 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: What are the two types of connection?
Q: How does electric current flow in a series and

a parallel circuit?

* Ask students to copy the notes on the blackboard

into their exercise books.

How does the electric current flow in a circuit

Series and Parallel Circuit Connections of two dry cells when two dry cells are connected as shown on the

which can make motor rotate. diagram in the 'Result'?

Key question : How can we connect
two dry cells to make a motor rotate?
Activity: Spinning a motor using two

1B e
A b=y,

dry cells

Predictions: (Place a tick)

Which connections can make the
motor rotate?

Diagram 1:

Diagram 2:

Diagram 3:

Diagram 4:

Discussion

to make a motor rotate?

Summary
Q: How do we connect two dry cells in series | « The ways of connection where the electric

current flow in the circuit are classified in two
types.

Q: In which direction does electric current 1.Series circuit- electric current flows in one path.
flow in a circuit?

2.Parallel circuit- electric current flows in two or
more paths.
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Unit: Chapter : 7. Electricity 2 Total lesson No: 40 / 87
Energy Topic : 7.1. Electrical Circuit Textbook page: 101 - 102

Lesson Title Preparation

Lesson : :
3/7 Comparing Series and

Parallel Circuits

Lesson Flow

_ _ ey Comparing Series and
@ introduction (s min) =D Parallel Circuits

2 light bulbs, 4 dry cells, 4 cell holders
2 switches, electric wire

* Revise the previous lesson. Ask:

] : €@ Tre path of slectric current in a series and parallel circuit is different.
Q%u connection of two dry cells can make What would be the difference between the connections of two dry
the motor rotate? cells in series and parallel circuits?
* Provoke students to think of the brightness of the How is the amount of electric current different
bulbs in both circuits. F between series and parallnl connection of

:What can you say about the brightness of the =< IWO diy caile?

. . . . k.
bulbs in a series and parz.:lllel circuit? o Activity : Comparing brightness of
e Introduce the key question bulbs )
How is the amount of electric currenfc different What We Need:
between series and parallel connection of tw © 2 light bulbs, 4 dry cells. 4 ceil holders. 2 switches, electric wir
dry cells? What i Do
] . 1, D o Lt Nk hie O ST Dokow 10 your ExenGisd Dodk
e ACtIVIty (30 mln') Compangon of prightness of bubs Whnich one 15 taghine?
¢ Organise students into groups and remind them of {1} and [2)
{8}and [(3)

the safety tips. T ard T
Explain the steps of the activity. Mai
* Encourage students to compare two connections at

a time.
* Give enough time for them to do the experiments.
Ask them to record their results in the table.
Ask students to discuss their results in their o R S
groups. Iiffaranca in g Boghiness-al 1ha bulbs e ddhene Codusn
Discussion for findings (20 min.)
* Ask students to present their observation results r‘-—-ﬂ

from the activity. J 1 m - ...
Write their observation results on the blackboard. 2 .

Facilitate active students' discussions. :
Confirm the results with the students. 101
(Continue)

Compare the brighiness.of the

bralts off

Teacher's Notes

SAFETY: The safety tips for the previous lessons apply to this lesson as well.

Tips for the Activity

1. The same connection for experiments in the previous lessons is used but for this lesson bulb is connected and also use
new dry cells.

2. There will be three connections, a single dry cell circuit, a series circuit and a parallel circuit.

3. If there are limited materials, the materials can be improvised such as a switch or cell box/ holder (Refer to Grade 4
Electricity 1) or a connection can be done one at a time.

4. If the experiment doesn’t work, always make sure to check the connections properly.

Background information

* Which circuit lasts longer series or parallel? When batteries are hooked up in series, the voltage is increased. For
example, two - 6 Volt batteries connected in series produce 12 Volts. When batteries are hooked up in parallel, the
voltage remains the same (6 volt), but the power (or available current) is increased. This means that the batteries
would last longer.
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Students are able to:

* Explain that a series connection of two dry cells makes a
bulb brighter based on the result of the activity.

» Explain the relationship between a series connection and a
parallel connection of two dry cells with the strength of
electric current by comparing the brightness of bulbs.

* Participate in the investigation with interest.

Lesson Objectives

Students will be able to:

* Discover the ways to connect two dry cells
that make a bulb brighter through activity.

* Relate the connection of two dry cells to the
brightness of a bulb and the strength of
electric current in a circuit.

* Show curiosity of how the results vary.

* Based on their findings, ask these questions as
discussion points.

Q:What is the difference between the circuits of
(1) and (2)? (Connection of cells is different.)
Q:How should we connect two dry cells to make
a bulb brighter? (Two dry cells should be
connected in series, etc.)
Q:What is the difference between the circuits of
e (1) and (3)? (The number of cells is different.)

Q:What relationship is there between the

HEB“ It Whach'cne ks brsghlar?
Ev)and (2 | (1) is bighles

W found oul that the bully in the circuil

using two dry cells connected in series

is brighter than that in paraled of in e conneclion using a singhe dry call

The hngr‘.ll‘lc",i of the bulb in the circuit UsSing wio dry celis in paraklel and the

(1) and {3} (1) & brighies

{2 and {3) | Tha beighiness s sama

ane conrectad with a single dry cedl 15 the same.

Series Connectio

Compared 1o a single dry cell, a senes
cannection of twa dry calis incréagses
the alecinc current in the circuit
Theretore the bulh ghows brighler,
Paraliel Connection

Compared to a simgle dry cell, a parallel
cannehon of wa dry Gelks doas not
change the amount of electric current in

the circuil. Therelora the brighiness

of the bulh does not change &

=
g Iry it!

Think about the following question.
How wouil thea motl e -y

102

Sample Blackboard Plan

Title: Comparing Series and Discussion

Parallel Circuits
Key question
How is the amount of electric current
different between series and parallel
connection of two dry cells?

circuits of (1) and (2)?
make a bulb brighter?

circuits of (1) and (3)?

Activity : Comparing brightness of bulbs

Which one is
brighter?

Comparison of
brightness of bulbs

(T)and (2)
(T)and (3)
(2)and (3)

series?

circuits of (2) and (3)?

Q:What is the difference between the
Q:How should we connect two dry cells to
Q:What is the difference between the
Q:What relationship is there between the
number of cells and the brightness of a

bulb when two cells are connected in

Q:What is the difference between the

number of cells and the brightness of a bulb
when two cells are connected in series? (If

the number of dry cells increases, the bulb
becomes brighter.)

:What is the difference between the circuits of
(2) and (3)? (The number of cells is different.)
:What relationship is ther tween th
number of cells and the brightness of a bulb
when two cells are connected in parallel?
(Even if the number of dry cells increases,
the brightness doesn’t change.)

¢ Conclude the discussions.

Summary (5 min.)

Ask students to open their textbooks to the

summary page and explain.

Summarise today’s lesson on the blackboard.

Ask these questions as assessment:

Q:How can we make a bulb brighter?

Q:How does the strength of electric current
change when two dry cells are connected in
series and parallel?

Ask students to copy the notes on the blackboard

into their exercise books.

Facilitate '"Try it!'

Q: What relationship is there between the
number of cells and the brightness of a bulb
when two cells are connected in parallel?

Summary Comparing with a single dry cell:
1. Series connection:
- Electric current increases as the number of
the dry cells increase.
- Bulb light up brighter.
2. Parallel connection
- Electric current doesn’t change even if
more dry cells are added.
- Brightness of bulb does not change.
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Unit: Chapter : 7. Electricity 2 Total lesson No: 41/ 87

Energy Topic : 7.1. Electrical Circuit Textbook page: 103 - 104
Lesson Title Preparation
L n . . q
Pf,s ;’ Circuit Components n

and their Symbols

Lesson Flow

o Introduction (10 min.)

¢ Review the previous lesson on comparing series
and parallel circuits.

% Circuit Components and
their Symbols

0 To draw an slectric circuit, you have to draw the slectric circult
componenis such as dry cell, bulb, switch and motor. Electric circuit

Q:Which circuit made the motor rotate faster components are basically made of various parts and are very difficult
and made the bulb brighter? to draw.

* Encourage students to think of how to draw a e ,? Howes — 6d?
circuit diagram by asking: J ool o anell b bt

Q:ls it easy to draw a circuit?

1. Symbols of circuit components

Q:How can we draw a circu.it easily? Using symbols of e —
Introduce the key question components helps us :

1o -simply draw within Bul iw

ashorier ime, Each
component that is used

How can an electric circuit be represented?
Discussion (20 min.)

 Discuss 1. Symbols of circuit components in an electrical circuit can rE"'M:I:Ir o) | e )
with students. be drawn as a symbol as : . s
» Ask students to study 'Component, Symbol I‘:“E’:ﬂ'” the table i oo :
and Examples' in the table. R lalte roprossnied | Cles [ —
Q:How are circuit components described by asaciclewthan X oo
symbols? (It depends on students.) in the middle and g sy T— (;_i'
¢ Explain the use and the characteristics of lines connecting on
each symbol on the blackboard or on a chart. B iomy

. ASk StUdentS to draW the SymbOIS in their ||-|L-; !l'_lr'lg |||-"} an -".E. 5}.““:,:-';- |.-|| '.""'g.' Cﬂ-l rﬂ{lrﬂsl}nfsﬁ 1r-"-‘|, Mlh\'ﬂ lcn-ni”m

exercise books. ardd the short line represents the negative terminal
« Provoke students to think about this question: (3) Switch
QWh‘ / are s\ [mbOlS used to rep resent each An opan ‘..:'.'.'-l{?h I5 genarally represantad by providing a break in a sieaigh
. R line by [ifting & part of the kne upward
circuit components? (It makes us draw a ATWit
circuit Slmply within a shorter tlme) A straight line is wsed to represent a connecting wire between any wo
» Confirm the symbols with the students. componants of the circuit, evan if wires in actual circuit e bending.
(Continue) 103

Teacher's Notes

Why do we use symbols to draw circuit diagrams?

* The idea of a circuit diagram is to use circuit symbols instead of drawing each component in the circuit. Always try to
make the wires straight lines, and don't be tempted to make them wiggly. If you have to draw wires to join circuit
symbols that are already shown, use a ruler and don't let the wires cross each other.

Why do we use circuit diagrams?

« Circuit diagrams are a pictorial way of showing circuits. Electricians and engineers draw circuit diagrams to help them
design the actual circuits.

Note:

« This is a special lesson where the layout is a bit different and in this lesson new knowledge is learnt before the activity.
The flow of the lesson starts with a discussion and then students do the activity. The learning contents should be put up
on the blackboard. Try not to refer students to the textbook until towards the end of the summary.

* There are two learning contents in this lesson. Go through each content thoroughly to ensure that students understand
and grasp the idea before doing the activity.
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Students will be able to: Students are able to:
* Describe a circuit diagram from the actual * Draw a simple series and parallel circuits using the symbols
circuits. of circuit components.
* Explain how to draw a circuit diagram. ¢ State the rules and the process for drawing a circuit
diagram.

0 Discussion (20 min.)

* Discuss 2. How to draw a circuit diagram with
2. How to draw a circuit diagram (4] students.
A diagram representing an electrical circudt drawn with symbals is called a . Explain a circuit diagram and the four points to
clroult diagram. The following are some lips to draw a circwit dizgram
{1} All components in an actual circuit swch as a dry cell, a swilch and a kight

bulb are shown in a circuit diagram

consider when a circuit diagram is drawn.
* Ask students to study the diagrams of 'Actual

. " i o1 \
(2} Check the direction of the dry cells. It should be the same as thé actual circuit' and 'Circuit dlagram .

gircuit * Draw the first actual circuit on the blackboard.
(3} Comers in a drouit diagram are drawn as right angles Then, demonstrate how to draw a circuit diagram

(4} Numbear ol junctions in & circull diagram should be the same as the one in

on the blackboard while explaining.
the aciual circuit.

¢ Draw the next two actual circuits on the

Actual Circut blackboard and ask the students to draw the

ta) Single dry cell circut circuit diagram in their exercise books.
® * Allow enough time for them to complete their
diagram.
_» _| * Ask the students to present their diagrams and
-f_;f (g p—a" teacher make corrections where necessary.

e Summary (10 min.)
e Summarise today’s lesson on the blackboard.
—@— * Ask these questions as assessment:
1 Q: How can an electric circuit be described

| e simply?

Q: What is a circuit diagram?
* Ask students to copy the notes on the blackboard

into their exercise books.

AmaR |4

i L

104

Sample Blackboard Plan

Title: Circuit Components and Component | Symbols Examples Actual circuit Circuit diagram

their Symbols Switch oD —

. o (closed)

Key question : How can an electric circuit be — O
] " ‘

represented? Wire L ==
Symbols of circuit components

How to draw a circuit diagram

Summary
Component | Symbols Examples Actual circuit Circuit diagram « Circuit diagram

Bulb

® | @ i
Dry cell 4{ — ’;@

- A diagram representing an electrical
circuit drawn with symbols.
« An electric circuit be described simply:

E — ]
(Batter:y) - By using symbols of circuit component.
Switc . B . L .
~ ‘ ‘ By drawing circuit diagrams using

(open)

symbols.
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Unit: Chapter : 7. Electricity 2

Energy Topic : 7.1. Electrical Circuit
Lesson Title
Lesson : .
5/7 Daily Use of Electric

Circuit

Lesson Flow

o Introduction (10 min.)

* Review the previous lesson. Ask:

Q:How can an electric circuit be described
simply? By the circuit diagrams with symbols
of the components

* Based on their daily life, ask the question:

Q:Where can you find electric circuit in your
daily life? Electric appliances such as radio,
rice cooker, TV and so on

e Introduce the key question

Where are electric circuits u in our dail
lives?
eActivity (20 min.)

* Students can work in pairs or in groups.

* Refer students to what the characters are saying
for investigation.

» Ask students to predict the components and a
circuit of a flashlight.

* Remind students of the safety tips.

* Have students remove the pieces from a flashlight
and observe how each component connects based
on the three questions in the activity.

* Ask students to discuss their results in pairs or in
their groups.

0 Discussion for findings (20 min.)

¢ Ask students to present their investigation results
from the activity.

* Write their results on the blackboard.

(Continue)

Teacher's Notes

SAFETY
1. Gently remove the pieces from the flashlight.
2. Try not to put the dry cell in your mouth.

Total lesson No: 42 / 87
Textbook page: 105 - 106

Preparation

flashlight

Daily Use of Electric

Lesson 5-. Circuit

0 We lgarnt about eleciric circuit but where can we find electric circuit

in our daily lives?

J Where are electric circuits used in our daily

lives?

Activity : Let's investigate an electric
circuit of a flashlight -

What We Need:
© flashight with dry cells
What to Do:

crmponants-of a flashiight and how thay ore connediod 10

| Can S6e sorme metal T
Which part of a

Brislly eemnact | 6o

#t the bottom of the cell
hidebor, Whsy b it 1Pem?
oihet Cmponents

3. Do not take apart pieces of a flashlight in which a rechargeable battery is used.

What type of circuit is used in a home?

* There are two types of circuits used for wiring up houses and electrical appliances. Series circuits have all the
components in a line, with current flowing through all the appliances one after the other. In parallel circuits, the
current splits up and flows through separate paths through each component.

What are the uses of electric circuit in daily life?

* An electric circuit can be used to transport electrical power to provide electric lighting, to run electric motors, to
recharge storage batteries, to provide heat for heating, for cooking, for melting metals, to monitor conditions such as in
alarm systems, to store data to run diagnostic medical equipment and so on.

96

”

105



104

Lesson Objectives

Students will be able to:

* State the uses of electric circuits in daily life.
* Observe the components of a flashlight.
* Predict an electric circuit of a flashlight.

A 1!a5h3|g ht has & simple elacinc circult cornackng ine mam componanis
such as light bulb, swilch and dry cefls, We can turm the lkght on and off by
using a switch to control the How of slecinic current in the circust, Connecting
saveral dry cedls in senes can provide brighter light because mora ebactnc

current flow through the bulh

All slectrical apfiiances usad in our daty

lives sich as a fashlight, radio, cell phone,
television, computer and ralngeralor contam
glectic circuits. Room lights on the ceiling ina
house are-also pas o a large slectnic croul.
All components are connected in series or
parailed in the circuit Gcoording 10 e oW
PLIfpOSE;

Title:
Daily Use of Electric Circuit

Key question
Where are electric circuits used in our

daily lives?

Activity: Let's investigate an electric circuit

of a flashlight

Predictions:

1. What are the components of a light
torch?

2. How do the components connect to
each other?

- =
‘0

Sample Blackboard Plan

Students are able to:
daily life.

dry cells.

 State how electric circuits are used for electric appliances in

¢ Explain that a flashlight consists of a light bulb, switch and

¢ Design a circuit diagram of a flashlight based on

observation.

¢ Facilitate active students' discussions.
¢ Confirm the results with the students.

(5]

* Based on their findings, ask these questions as

discussion points.

light.)

Wihan woudd hape

if dry celh

eesinactid o parallel)

Q:What will happen to the flashlight if one
component is removed? (The bulb would not

Q:Why do you think so? (The electric current

cannot flow through a circuit if there is a gap
in a circuit, etc.)

* Put the picture card of the cross section of a
flashlight on the blackboard and explain the
structure and components of the flashlight.

* Ask the question:

Q:How does electric current flow through a

Al wlectris Circud
companenis for a
Rathlight se cormected

bulb, t

in §he carouit

flashlight? (From two dry cell

witch, to th

* Let students draw a circuit diagram of a
flashlight based on the picture card of cross
section of a flashlight.

* Ask students to present their circuit diagrams and

in series to
ry cells.

confirm them with students.

» Conclude the discussions.
Summary (10 min.)
= » Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What do all electric appliances contain in

order for them to work?
Q: What circuit are the appliances connected

in?

* Ask students to copy the notes on the blackboard

Results:
1. What components can you find in the torch
that will make the bulb light?

2. How does electric current flow in a bulb?

3. Do the dry cells connect in series or parallel?

Discussion

Q: What will happen to the flashlight if one
component is removed?

Q: Why do you think so?

into their exercise books.

Let's draw a circuit diagram of a flashlight
Dry cells

Switch

Summary
« All electrical appliances used in daily life

contain electric circuit.

» Some appliances are connected in series
circuit while others are connected in
parallel circuits.
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Lesson Title

Summary and
Exercise

Lesson
6/7

ec0cccccccccce

Tips of lesson

ﬂ Summary (20 min.)
* Recap the main learning contents covered in this topic.
* Based on the main learning contents ask students the
following questions.
© Q: From which terminal of the dry cell does the
electric current flow?
© Q: How does the electric current flow in a series and
a parallel circuit?
@ Q: Which type of connection would have the bulb
light up brighter?
* Explain and correct the learning contents if they still
have misconceptions.
* Verify their understanding with the summary points.
* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.
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Total lesson No: 43 / 87
Textbook page: 107 - 109
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Exercise answers

Ql.
ey
@)
3
“)

Q2.
(0
2

(1) The correct way to make the motor rotate and for
the electric current to flow is when positive
terminal on one dry cell is connected to negative
terminal on another dry cell.

(2) Electrical cord is not an electric appliance that
contains a circuit, it only contains one of the
electric components which is the wire.

Q3.
(D
(2
(3)

Q4.Expected answer.

Comparing the 3 connections:

- Series connection of two dry cells increases an
electric current in the circuit so the bulb lights up
brighter.

- Parallel connection of two dry cells doesn’t change
an amount of electric current in a circuit so the
brightness of the bulb does not change, it is the
same with a single dry cell.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

Mature's Living Battery

Yo woukdn 't wan 8 buemg o an alectnic sel whish swimming. | can joit
ffupr animals wilh over 00 vors of elocinaty! That's moes thas dnough 1o
Sl OF e kil DS ey

Tha edachihc aal uses holsands of specialised musdes o prodese s
changa. These musces casse 3 powarful slactrc cament io tiow irom tha
eal's body Inmough the waler and thiDigh whatinssl i wants 10 zap, Elecine
aals s thair cdoctrical power 10 hunt sall ish, . shrimges, Irogs and waber

Enrils
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Total lesson No: 44 / 87
Textbook page: 110 - 111

. Lesson Title
Lesson

717 Chapter Test

Answers of the Chapter Test

100

N

110

Complete each sentence with the correct word.
(1) Electric current flows from the positive to the negative terminal
of the battery.

(2) Electric circuits can be classified as series _ and parallel
circuits.

(3) A straight line is used to represent a connecting wire in a circuit
diagram.

(4) A flashlight generally has a simple electric  circuit.

Choose the letter with the correct answer.
(1) From which direction does the electric current flow?
A. Negative to positive terminal
B. Megative to negative terminal
@Fnaitw& to negative terminal
D. Positive to positive terminal

(2) How would a motor’s rotation be different when connected in series
and parallel with two dry cells? The motor in
serieﬁ will be faster than the one in parallel.
B. series will be slower than the ane in parallel
C. parallel will be faster than the one in series.
D, both connections will turn with the same speéd.

(3) Which of the following symbol represents a bulb?
A (8) 2. D.
e O ® o

(4) Which of the following connection has a much brighter light bulb?

e




Qg (1) Stefan took apart a flashlight to investigate how the electric circuit
components are connected in it. What are the four components he

would find in the flashlight?
The components were a light bulb, dry cells, switch and wires.

(2) Why are symbols and circuit diagrams used?
(Expected answer) Symbols and circuit diagrams are used to show
electric circuits simply and draw it in a short time instead of drawing
the actual circuits.

(3) Study the picture on the right.
Draw the circuit diagram of the electrical circuit below.

(Expected answer) A series circuit is a circuit in which the electric
current flows in one path, while a parallel circuit is a circuit in which
the electric current flows in two or more paths.

{2} What happens when more dry cells are added in a series circuit?
(Expected answer) If more dry cells are added in a series circuit, the
amount of electric current flowing in the circuit will increase.

Qg (1) What is the difference between a series and a parallel circuit?
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Strand : EARTH AND SPACE
Unit : OUR EARTH

Chapter 8. Rocks, Minerals and Fossils

Chapter Objectives

Students will be able to understand
the composition of rocks and minerals
with their uses and identify rocks as
sedimentary, metamorphic and igneous.
Students will be able to understand the
basic process of fossil formation and the
importance of studying fossils.

Topic Objectives

8.1 Rocks and Minerals

Students will be able to;
Define rocks.

- |dentify different types of minerals in
rocks.

+ Define sedimentary, metamorphic and
igneous rocks.

Explain the uses of rocks and minerals. This picture is from the chapter heading of the textbook
showing fossil bones of a dinosaur that lived hundred million
. ears ago.
8.2 Fossils years ag

Students will be able to;

« Explain that fossils are the remains of
once a living thing.
Describe how fossils can help people
learn about living things.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- The Earth } - Soil for Human } - Rocks, Minerals } - Change and
Beings and Fossils Formation of Land

Prior knowledge for learning this chapter;
+ The Earth’s surface is covered by water and land.

+ Properties of soil such as colour, particle size and texture.
+ Causes and effects of soil pollution and ways to prevent soil pollution.

Teaching Overview

This chapter consists of 9 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

Rocks
1 What is a rock? 113-114

5 Minerals o 115 - 116
How can we classify minerals?

: 3 n 117 - 118
Minerals What types of rocks are there?

4 Uses of Rocks and Minerals 119 - 120
How do we use rocks and minerals in daily life?

5 Summary and Exercise 5.3.1 121 -122
A Fossil
6 What is a fossil? 123-124
: Learning from Fossils
8.2 Fossils -
7 What do fossils tell us? 125-126
8 Summary and Exercise, Science Extra 127 -129
Chapter Test 9 Chapter Test 130 - 131
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o Introduction (10 min.)

Unit: Chapter : 8. Rocks, Minerals and Fossils Total lesson No: 45 / 87

Our Earth Topic : 8.1. Rocks and Minerals Textbook page: 113 - 114
Lesson Title Rreparation
Lesson hand lens, different types of rocks,
1/9 Rocks markers

Lesson Flow

Rocks and Minerals

Recall what was learned about rocks and minerals
in Grade 3 and motivate students to think about
different kinds of rocks and minerals that are
found around them by asking:

. H 2
:Why do rocks look different? We can find ditterent kinds of rocks around us. Why do rocks look
Q:What are rocks made up of? @ ditterent? What are rocks made up of?

9 Introduce the key question

What is a rock?
Activity (20 min.)

=
Organise students into groups. @ s = \
Explain the steps of the activity. o L A“"“‘F’_’ g Groqpln_g racks >,
Ask the students to do the activity.

What We Need: X Frcha are mter

Refer students to what the characters are saying @ hand lans, diffarant types-of % B can we
it e ok
for their investigations.
N .. . . What to Do: ..'.'.,;,w

Check students’ activity and if necessary guide i ﬂ ﬂ 3 ? O WO :
them towards their findings. —— Rocki | Rock2 | Hocka. | Rockd | Rocks
Give enough time for students to do their findings. .
Ask students to discuss their findings with their Pty

{rogllar or g laiar)
groups. Pragetty of grains
Discussion for findings (20 min.) S

Gooul ot t 1 5 ditferenit Do 1hey have the

Ask students to present their findings from the

v coleur and

.. i
aCthlty. tendior? Hovw aboul
the grain in rocks?

Write their findings on the blackboard.
Facilitate active students’ discussions.

Confirm the findings with the students. 56
(Continue) O | e
b A2

Teacher's Notes

'Rocks' is taught in Grade 3 Chapter 10. In that lesson, students are asked to describe the characteristics of rocks. In
this lesson, students explain the characteristics in more scientific manner. Refer to the prior lesson to encourage
students to talk scientifically.

A rock is a naturally occurring solid mass made of one or more minerals that we find in nature. For example;

1. Limestone is composed of only one mineral — Calcite

2. Basalt is commonly composed of three minerals — feldspar, pyroxene and olivine

3. Granite is composed of five minerals — two kinds of feldspar, mica, amphibole and quartz.

Geologists group rocks into three categories based on how they were formed; Igneous, Sedimentary and Metamorphic.
They will be taught in lesson 3 in this chapter. (Sedimentary rock is again taught in 'Formation of Sedimentary Rocks'
in Grade 6 Chapter 2, lesson 8.)

Minerals are solid substances that are present in nature and can be made of one or more elements combined together
(chemical compounds). Gold, silver and carbon are elements that form minerals on their own.
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Students will be able to: Students are able to:

* Define the words rock and mineral. * State the definition of rock and mineral.

* Observe the different types of rocks. * Classify rocks according to their colour, texture, pattern and
* Identify the three layers of the Earth. the properties of grain.

* Communicate their findings with others. * Name three layers of the Earth as crust, mantle and core.

» Express their findings actively.

* Based on their findings, ask these questions as
discussion points.
(5 ) Q:What kinds of properties do rocks have?
(Because they were made of different
components.)

Q:How can we classify rocks? (They can be

classified by their properties such as

A rock isa nalurally formed, nan-living
matenal of the Earth. A rack is made up
ab ong of more manerals. A mineralis a

material thal is lourd in nature such as
aold and copper, Some rocks may be CO|OUI’S, texture, etc.)

made ol one mineral type. COiher rocks QWhy do rocks look different? (Because they

may be made of a mixture of dilferent pmm ' have different properties, etc.)
“n“""’e’a' s, R —— :Can you guess how the Earth is structured?
T2 @&rg Many Krls o rpcis, LImesiong .
S e e e (It depends on students’ ideas.)
Rocks can beidentihed by he Iypas, size :Can ou guess in which part of the Earth
and colour of mineral grains they contain rocks can be found? (It depends on
students’ ideas.)

Thie mineral grainsg in a rock may be whila

SIS iy iy e rad It s g e * Conclude the discussions.

gk Summary (10 min.)

Racks form within the Earth and make

upa larsge part of our « Ask students to open their textbooks to the

Earth, Earth is made Wit thes Eaith summary page and explain.

of ihree layers. crust, « Summarise today’s lesson on the blackboard.

PERTGO e oD, AT o Ask these questions as assessment:

Q: What is a rock?

Q: What makes up a rock?

Q: What is a mineral?

Q: How can we classify rocks?

Dhuer it Q: What are the three layers of the earth?

e Q: Which layer of the Earth is made of rocks?

« Ask students to copy the notes on the blackboard

into their exercise books.

crust i5 the (hinnas
auler layar af the Earth
The mantle is 1ha
Thick, hot Tayes of the
Earth. Tha core is the
hottast; innermiost layer
of the Earth. The crust
s mada of rocks

Mantia

Sample Blackboard Plan

Title: Discussion Summary

Rocks Q: What kinds of properties do rocks have? « A rock is a naturally formed, non-living
Key guestion : What is a rock? materlél. .

A rock is made up of one or minerals.

Q: How can we classify rocks? A mineral is a material that is found in
nature such as gold and cooper.
Properties | Rock | Rock The three layers of the Earth are, crust,
1 2 Q: Why do rocks look different? mantle and core.
Colour - Crust: The thinnest outer layer.
Texture Q: Can you guess how the Earth is - Mantle: The thick, hot layer.
Pattern structured? - Core: The hottest, innermost layer.
Grains Q: Can you guess which part of the Earth « Crust is made of rocks.
Others rocks can be found?( )

Activity: Grouping rocks
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Unit: Chapter : 8. Rocks, Minerals and Fossils

Our Earth Topic : 8.1. Rocks and Minerals
Lesson Title
Lesson
2/9 Minerals

Lesson Flow

o Introduction (10 min.)
¢ Review the previous lesson.

Q:What is a rock?
Q:What makes up a rock?

* Motivate students to think about the types and
properties of minerals by asking:

Q:What types of minerals are found in rocks?
Q:What properties do minerals have?

e Introduce the key question

How can we classify minerals?
€) Activity (20 min,)

* Organise students into groups.

* Explain the steps of the activity.

* Refer students to study the pictures in the activity
and the characters.

¢ Ask the students to do the activity.

* Check students’ activity and if necessary guide
them towards their findings.

* Ask students to discuss their findings with their
groups.

* Give enough time for students to do their findings.

0 Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
* Write their findings on the blackboard.
¢ Facilitate active students’ discussions.
* Confirm the findings with the students.
(Continue)

Teacher's Notes

Total lesson No: 46 / 87
Textbook page: 115 - 116

Preparation

rocks that include different types of
minerals, hand lens, steel nail

.78 Minerals

Rocks are made up of one or more types of minerals. What types of

minerals are thera? What properties do minerals have?

%) How can we classify minerals?

@ Activity : Properties of minerals

@ P/

Properties Wineral 1 Winaral 2 Minesal 3

What We Need:
& rock thal include

minerals, hand lens, st na
What to Do

1, Dirdrd @ Lk like 1hes one shawn be

Tt
Hascdnegs

i cary Bk Mmrern

types of mineraly b h - Da ol semembaer the

anock, How aep they praperte ol rratte]

dfferent? Caleai, s and

* To meet the definition of 'mineral' used by most geologists, a substance must meet five requirements: Naturally occurring,
inorganic, solid, definite chemical composition and ordered internal structure.
1. ‘Naturally occurring’ means that people did not make it. Steel is not a mineral because it is an alloy produced by people.

2. ‘Inorganic’ means that the substance is not made by an organism. Wood and pearls are made by organisms and thus are not

minerals.

3. ‘Solid’ means that it is not a liquid or a gas at standard temperature and pressure.

4. ‘Definite chemical composition’ means that all occurrences of that mineral have a chemical composition that varies within a
specific limited range. For example: the mineral halite (known as ‘rock salt’ when it is mined) has a chemical composition

of NaCl. It is made up of an equal number of atoms of sodium and chlorine.
5. ‘Ordered internal structure’ means that the atoms in a mineral are arranged in a systematic and repeating pattern.
* So minerals are solid substances that are present in nature and are made of one or more elements combined together. For
example, salt is an example of a mineral and is a combination of element Sodium and Chlorine.

e These are all properties of a mineral- Its crystal shape, hardness, colour and lustre all depend on which chemical elements it is

made of and how the atoms of these elements are arranged inside it.

106

115



Students will be able to: Students are able to:

* Define the word mineral. e State the definition of mineral.

* Identify the properties of minerals in rocks. ¢ Record the properties of different minerals in the table
* Participate in the investigation with interest. based on colour, glitter, texture and hardness.

¢ Test some minerals to confirm their properties.
* Enjoy exploring minerals.

* Based on their findings, ask these questions as
discussion points.

6 Q:What properties do minerals have? (Colour,

glitter, texture, hardness, etc)

A mineral is-a solid nan-living matesial that is found in nature, Mimerals Q:What colours of minerals did you find?
make up rocks (Black, white, etc.)

T B r o . . . .
R o ey WA ‘How is the glitter of minerals different?

i & 1)
minerals on the Earth. Sai thal At ‘@Eec‘ -
we put on Tood Is-a mineral e - } (Some Shmy’ some dU”, etC)
Metals stch as gold and copper Q:How is the hardness different? (Some hard,

God Rex i
are alsn minerals. The graphile = R some SOft)

‘ Q:How can we identify minerals? (By

in our pencil is a mineral too,
Each mineral has its own

e i comparing the properties.)

kit Bnd T dnaie. Vs g :‘What are some examples of minerals that
use the properties to identify — you know of? (Gold, cooper, diamond and
mirarals . . nickel etc.)
SRR  Conclude the discussions.
many coowrs; .-‘1*{352.I'I'|I'.'|Bi'ﬂl‘5 e Summary (10 mln)
CONTE AN [USE Qs oosour Some
* Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What kind of properties do minerals have?
Q: How can we identify minerals?
Q: What is a mineral, an element and a
substance?
* Ask students to copy the notes on the blackboard
into their exercise books.

minerals such as quarz come
in many colours.,

Lirstee - Lusire descnbes how
light rediects off the surace of
amineral, Some minerals are
shiny like siver. Some are dull
Hardness - The hardness of
amineral describes how easy
it is o scratch the surlace

of a mineral, Some minerals
arg soft and others are much
harder. Diamond is-the hardest
mineral on the Earth
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Sample Blackboard Plan

Title: Discussion Summary

Minerals Q. What properties do minerals have? + A mineral is a solid, non-living material
that is found in nature.
Q: What colours of minerals did you find? + Minerals are made up of different kinds of
elements.
Q: How is the glitter of minerals different? - An_element is a substance that cannot be
broken down into other substance.
Q: How is the hardness different? » A mineral had its own properties such as,
colour, texture, glitter and hardness.
Q: How can we identify minerals? - Some examples of minerals are gold,
cooper, salt and graphite from pencils.

Key question

How can we classify minerals?
Activity

Properties of minerals

Properties | Mineral | Mineral | Mineral
1 2 3

Colour
Glitter
Texture
Hardness

Q. What are some examples of minerals
that you know of?
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Unit:

Our Earth Topic : 8.1. Rocks and Minerals
Lesson Title
Lesson
3/9

Types of Rock

Lesson Flow

o Introduction (5 min.)

* Review the Lesson 1 'Rocks' by asking:

Q:What is a rock?

Q:How are rocks different?

* Motivate students to think about types of rock and
their classification by asking:

Q:What types of rocks are there on Earth?
Q:How can we tell them apart?

Introduce the key question

What types of rocks are there?
Activity (25 min.)

* Organise students into groups.

* Explain the steps of the activity.

* Remind them of the safety for the use of cutter and
hot water.

 Refer students to study the pictures and the
character in the textbook.

* Ask students to predict how rocks are formed.

* Ask the students to do the activity.

* Check students’ activity and if necessary guide
them towards their findings.

* Ask students to discuss their findings with their
groups.

* Give enough time for students to do their findings.

0 Discussion for findings (20 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.
(Continue)

Teacher's Notes

Results from the Activity

» Step 2: The crayons got squeezed together by pressure and got cemented. Not much change was
done to the crayons. This represents how sedimentary rocks are formed in nature.

» Step 3: The crayons that got cemented were put into hot water for few seconds and were
changed by heat and pressure. This represents the formation of metamorphic rock.

* Step 4: The crayons that symbolise metamorphic rock changed and gave a different appearance . gy i
when extreme heat was applied, allowing the crayons to completely melt. And left to be cooled
off and became hard. This represents how igneous rocks are formed in nature.

Tips for the Activity

* For step 4 in the activity, 1 minute should be given to allow the crayons to melt completely in

hot water.

* Safety for this lesson is important. Students should be reminded to use the cutter carefully and

avoid spilling hot water.
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Chapter : 8. Rocks, Minerals and Fossils

Total lesson No: 47 / 87
Textbook page: 117 - 118

Preparation

three different colours of crayons, cutter,
foil, mug, boiling water.

m Types of Rock

(3]

o

Look around us. We can find many differént types of rocks. What
types of rocks are there on the Earth? How can we tefl them apart?

il What types of rock are there?

bW A

Q Activity : How rocks are formed
- TTeEm—

Moo S

Ta aharew the crayons with
ther cufler, be caredul with
a sharp blsde,

What We Need:
& three differen

Crayon rrpeesenis
-0l Citiaéneg | aveck Fromthh
activity, can you guess
Fearwy picics e Tairnnd T

Digcuss how fhay are forred o

Result of tep 3 lwp
Sl _.h.

117
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Lesson Objectives

Students will be able to:

A rock can be grouped according to how it
5 lormad, There are thrae kinds of rocks
on the Earth; Sedimentary, Metamaonphic
and lgneous rocks

A Bedimentary rock is formed
when sediments are glued together

Explain how the formation of igneous,
sedimentary and metamorphic rocks are

different.

Infer how rocks are formed through the

activity.
Communicate their ideas with others.

and become hard. Sediment 15 sand
particles of rock and small bits of soil. It
i piled up over time, usually as layears

at the bottom of Jakes and coeans L
Sandstaone, limestone and conglomearate
are examples of sedimentary rocks

Metamorphic Rock

AMetamorphle rock is formed when a
rock inside the Earth has been changed

by heat and pressure, Metamorphic rocks
are olten made from olher types of rocks
For example, limestone can be changed
o marbla, Sfate and soapstone are
axampies of metamorphic rocks

lgneous Rock

An lgneous rock is formed when melted

rock from inside the Earth cools and
hardens, Melled rock is called magma.
This can happen in many diierent places
onthe Earth but ona of the moat common
placesis ata volcana. Granila and basalt

are examples of igneous rocks

Students are able to:

* State the meaning of sedimentary, metamorphic and igneous
rocks.

* Form igneous, sedimentary and metamorphic rocks using
crayons.

* Differentiate the types of rocks formed.

* Listen for and remember the names of newly introduced rocks.

* Facilitate active students’ discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:The crayon in Step 2, 3 and 4 is modelled

into a rock. What was done in each step to
form a rock? Step 2 - Pressure was applied

to and it became hard.
Step 3 - Heat and pressure were applied to
Step 2 that caused the crayon to melt and
become hard again.
Step 4 - Strong heat was applied to Step 3
that caused the crayon to melt completely,
cooled and then became hard.)
:What affects the formation of rocks?
(Pressure and heat)
:How many t fr
types of rocks)

* Conclude the discussions.

e Summary (10 min.)

* Ask students to open their textbook to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: How are sedimentary, metamorphic and

igneous rocks formed?
Q: What are some examples of sedimentary,
metamorphic and igneous rocks?

¢ Ask students to copy the notes on the blackboard

into their exercise books.

(5]

et il

ks are there? (Three

Sample Blackboard Plan

Title:

Types of Rocks

Key question

What types of rocks are there?
Activity:

How are rocks formed

Results:

Discussion Q: How many types of rocks are there?
Q: The crayon in Step 2, 3 and 4 is modelled
into a rock. What was done in each step to

form a rock?

Summary

+ Arockis grouped according to how it is
formed.

« The three kinds of rocks are Sedimentary,
Metamorphic and Igneous rocks.

- Sedimentary rock is formed when pieces
of rocks glued together due to pressure.

» Metamorphic rock is formed when heat
and pressure is applied.

- Igneous rock is formed when melted rock
(magma) cools and hardens.

Q: What affects the formation of rocks?
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Unit: Chapter : 8. Rocks, Minerals and Fossils
Our Earth Topic : 8.1. Rocks and Minerals
Lesson Title
Lesson
4/9 Uses of Rocks and

Minerals

Lesson Flow

o Introduction (10 min.)
* Review previous lesson.

Q:What are the three major rocks called?
Q:How are sedimentary, metamorphic and
igneous rocks formed?

¢ Motivate students to think about the uses of rocks
and minerals by asking:
Q:How are rocks and minerals useful to our
life?
e Introduce the key question

How do we use rocks and minerals in dail
life?
eActivity (20 min.)

* Organise students into groups.

¢ Explain the steps of the activity.

 Refer students to study the pictures in the activity
and the characters.

* Ask the students to do the activity.

* Check students’ activity and if necessary guide
them towards their findings.

* Ask students to discuss their findings with their
groups.

* Give enough time for students to do their findings.

Discussion for findings (20 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.
(Continue)

Teacher's Notes

Total lesson No: 48 / 87
Textbook page: 119 - 120

Preparation

nil

lesion 4. Uses of Rocks and

* Minerals

We have learnt about the properties of rocks and minerals. Each
rock and mineral has its own properies. How are rocks and minerals
useful for our lives?

How do we use rocks and minerals in daily

(?)

\ &) life?
Activity : Finding uses of rocks and
minerals y,
What to Do:
D tabile like the one shown below
| ton Horw fna pocics Ars mimae 3 vsed 7 ST T
In Cipgecom —.
Chitside classroom
Chhans

2. Look at your classroom

1. Minerals are valued for everything because of their beauty, rarity and hardness as precious gemstones to their useful
practicality in the pharmaceutical, manufacturing, construction, petroleum and high-tech industries.

2. Rocks house these minerals and also provide for many uses: as the foundation from which soil is produced; as the foundations
of naturally occurring mountains; as building blocks for most of the great monuments of human history; and as the decorative

stones of current architecture and design.

Name Type of rock / Mineral Use

Basalt Igneous in road building

Calcite Mineral in cement and mortars and production of lime
Granite Igneous for buildings, monuments and tombstones
Marble Metamorphic in building floor, tile in bathrooms

Obsidian Igneous in making arrow heads and knife

Quartz Mineral in making glass and optical lenses

Sandstone | Sedimentary in building materials

Chalk Sedimentary in writing
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Lesson Objectives

Students will be able to:

¢ Explain how rocks and minerals are used in
daily life.

 Investigate the uses of rocks and minerals
with interest.

Rocks and minerals-are used 1o make products in many ways. The

proparties of rocks and mineraks help us decide how hey can ba usaed o
make products
Uses of Rocks

We use rocks in many ways. Rocks are
used for building roads, houses and
statues, Rocks are also used for cooking
Limastone is used o make cement,
Coal Is bumt for heat, We use marble for

bualding; sculplure and manufacure.

Minerals are alsowselul for us. Papua New Guinea ks rich i gold, Sivar,
copper and nickel. We use gold and silver for jewellery and coins. Copper
s used i alectric cables and wiras, Nicke! is miainly wsed in making alloys
such as stainless steal. An a||Dy Is & mixture of two or more medals, Quarnz
is used in making glasses. walches, radios and electrical instruments

i | -D:.;-u-_I
a :

) o

H-r':-i'"‘

3

120 -

Sample Blackboard Plan

Title:
Uses of Rocks and Minerals

Key guestion : How do we use rocks and
minerals in daily life?
Activity: Finding uses of rocks and minerals.

Discussion

How are rocks and

Places -
minerals used?

In classroom

Outside classroom

Q: How are rocks useful?

Q: How are minerals useful?

Q: Why gold and silver are often used for
jewellery?

Students are able to:

Give examples of the uses of common rocks and minerals
in daily life.

List the uses of rocks and minerals in a table.

Value the use of rocks and minerals in their daily lives.

* Facilitate active students’ discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:How are rocks useful? (Rocks are used for
building roads, houses, statues, cooking
food and making cement. etc.)

:How are minerals useful? (Minerals are
used for jewellery, in electric cables and
wires, used to make stainless steel,
watches, radios and glass etc.)

Q:Can you guess why gold and silver are often
used for jewellery? (Because their colour
looks beautiful, they are shining, etc)

» Explain that the properties of rocks and minerals
help us decide how they can be used.

* Conclude the discussions.

Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What type of rock is used for making cement?

Q: What type of rock is used for building and
sculpture?

Q: What is Gold used for?

Q: What is Copper used for?

¢ Ask students to copy the notes on the blackboard
into their exercise books.

(5]

Summary
« Rocks and minerals are used to make

products in many ways.

« The properties of rocks and minerals help
us decide how they can be used.

« Rocks are useful in building roads,
buildings, statues and for cooking.

+ Minerals such as,
1. Gold is used to make jewellery.
2. Copper is used for electric cables.
3. Nickel is used to make stainless steel.




Total lesson No: 49 / 87
Textbook page: 121- 122

Lesson Title 0

Summary and
Exercise

Lesson
5/9

ec0cccccccccce

_] Thane ané many knds of mnemls on the-Earth such as sall, goid and grants

TipS of lesson | Eathymnsral has % own properties such as colodr, ista and bardnass.
Celowr Lusir [T

Deflpran| oosoars of minerals .MMHEI'IM ESMIMHIIII"\HB
ﬂ Summary (30 min.)

odbedn e Ol Fasrh e g
* Recap the main learning contents covered in this topic.

* Based on the main learning contents ask students the

| A i eneada up of naof Mane Minelai
| Prochs an b vl by the Sypescs: s i Goods CF mmwred il graéng thry

following questions. i

c Q, What are I‘OCkS made qu _j The Earth-rs rurde of Beee lyors: cnst manils and come, The crust = made of
N * PO
. : 9

@ Q: How can we group minerals? el hoots

© Q: What are the three layers of the Earth?

. . . . Jnm;mmwmmammmmmummm
* Explain and correct the learning contents if they still T ol i A A ey

have misconceptions. Berbmaniary eock 3gneaus 100k

Iwrtmmoophas rocs
* Verify their understanding with the summary points. f’}@/ E ﬁ _ @

Allow students to read aloud the main ideas of the ’ |
Tt 3 boemard when gademar s B o Pormand wiesh 3 rook A1y dornad aheen maslad

topic and then copy into their exercise books. on ghied ket and i e £ has me ok b i e s
Lepecarnn buedd changad by hea! irxd srecds peed fardien
[T

Uses of Rocks and Minarals

| Focks aen usia for Duliing ropcs, house, Rlatoss. M o0akieg A making
RN

_] Wiraeals am mec i make Eeeliofy, Coinn, b Cabion and wines, QIAsEen,
wmichirs, mechos and elecincnl rsirumonts

121

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the

). Complate ench serence wilh the conec! woet
[t} The thinnas] cuses layad of e Eann maie of roeckcis

questions and explain how to solve them using their e e —
. .. . . 131 Tha ihean s ol Mcks NG Groous, Secimaniang and _ e
scientific understanding and ideas. A o, |5 Toremeet whien sedmierin e giued toguther ong
* Make reference to the textbook or provide clear e
examples in daily life to strengthen the learnt concepts 02 Choose ttvs leter with Te conrect answer
. . . (¥ Wméch of thes AoSowing hiets conlains the orect ook of The Earth s Ly,
in this topic. A-Cissh, WNer core, cuter cond, manle

B Maniths, ouler oodm, - inne Dong, Chuas
. Oudes cive, mantla, inner cond , oist
D Crust. marale, Ouler Cord, Inner ooen

173 Wi of e Sglowing 18 DOL 0 Contec! explanation Abo. maneals?
A Mreealy can be denb@ed by s poopeties such 85 oolour. lustng and
e
B. 51 and goid ane exdmples of mirsials,
C. All mirsrals haws the SaIms colour
D, AW tss mlnkos up rocks

O Snucty the i balow Wit ypir of minenal wins sisesd 1o make e wies n e
aeing cafles?

O WAl bpa of fock i5 1ormed whin ol magma cools and nardens?
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Exercise answers

Ql.

(1) crust

(2) magma

(3) metamorphic
(4) sedimentary

Q2.

(1) D
The Earth is made up of three layers; the crust,
mantle and core. The core consists of the outer and
the inner core. The crust is the thinnest outer layer
of the Earth. The mantle is the thin, hot layer of the
Earth. The core is the hottest, innermost layer of
the Earth. The crust is made of rocks.

2 C
Minerals come in many colours. Most minerals
come in just one colour. Some minerals such as
quartz come in many colours.

Q3. Expected Answer
The mineral used to make electrical wires is
copper.

Q4.Expected Answer
Igneous rock is formed when melted rock in the
earth cools and hardens.
Examples of Igneous rocks are basalt and
granite.
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Unit: Chapter : 8. Rocks, Minerals and Fossils

Our Earth Topic : 8.2. Fossils
Lesson Title
Lesson
6/9 A Fossil

Lesson Flow

o Introduction (5 min.)

* Review previous lesson.

:How are rocks and minerals useful?

» Show to students a picture of a fossil.

Q:What does it look like?

Q:What do you think it is called? Introduce the
word fossil to them. Avoid giving the
definition. Then lead them to the key
question.

e Introduce the key question
What is a fossil?
Activity (25 min.)

* Organise students into groups.

* Explain the steps of the activity.

e Ask the students to do the activity.

e Refer students to study the pictures in the activity
and the character.

* Check students’ activity and if necessary guide
them towards their findings.

* Ask students to discuss their findings with their
groups.

* Give enough time for students to do their findings.
Discussion for findings (20 min.)

* Ask students to present the different fossils they
have made and let them say anything about
similarities or differences from the fossils.

* Facilitate active students’ discussions.

* Confirm the findings with the students.
(Continue)

Teacher's Notes

* A fossil is any preserved remains, impression, or trace of any once-living thing from a past geological age. Examples include
bones, shells, exoskeletons, stone imprints of animals or microbes, objects preserved in amber, hair, petrified wood, oil, coal,

and DNA remnants.
* The two fossils formed during the activity are:

1. Mould fossils — Is the empty shape of a living thing found in a rock.
2. Casts fossils — Are formed when sediments fill the empty space (mould).
(A cast made in this experiment is shown in the picture on the right)

How to melt candle wax using a double boiler?

Preparation

clay, plate, objects such as shells, candle,
tin-can

Fossils

- -

0 Look at the picture of the fossil on the right,
What does it look like? How was it formed?

Total lesson No: 50 / 87
Textbook page: 123 - 124

i
(3] @ Activity : Make a fossil

What We Need: Heeay I3-the irnping
2 ciay, plate, obEct: ~ “__;' shrwla 10 shell?
What to Do:

Be carelul when you

pour melted candis onlo
the clay, 1 is very hot. |

Cast Original

* Direct heating for candle wax is not so safe. Indirectly heating using

'Double boiler' is a better method to melt candle wax.

* Prepare two pans, one should be enough small enough to be put in another pan as

shown in the figure on the right.

* Put shaved candle wax in the smaller pan and pour boiled water into the bigger pan

so that the wax slowly melts.
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Shaved Wax

Boiled water
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Students will be able to: Students are able to:
* Define the term fossil. e State the definition of fossil.
* Demonstrate on how fossils are made. ¢ Explain how fossils are formed by observing a model of
* Show curiosity in exploring the formation of fossil.
fossils. * Make a model of a fossil with interest.

* Based on their findings, ask these questions as
discussion points.
e Q:What was formed in steps 1 and 2? (An
empty shape (imprint) of an object was
Afossgll is the remains of 4 once living thing. Studying fossils helps formed.)
scienlists learn aboul tha past histogy of life on Earth, Most fossils are lound . Explain that the empty shape of a liVing thing
e SECHMSA sy PBCHR Juil A8 200N, MEisR0e-A1d found in rocks is called a mould
:‘What was formed in st nd 4? (Candle
wax filled the empty shape (mould) and
created an image.)
* Explain that this image is called a cast.

Q:Can you guess what filled the mould in

nature? (soil, sediments, etc)

Fossits form in differen ways. When a living thing dies, it is buried in Q 'Can ou quess hOW a fOSSil iS formed'7

sadiments such as sand and soil. The iving (hing presses down i sedimant \ '
and it leavas-a shape in tha sedimanl. The sadimeant lums inlo-a rock, The (W)
hard parts of e living hing dissolvies complataly and the shape is lefl in ¢ Conclude the discussions.

the rock. The shape of a living thing found in 8 rock s caked a mould. If e Summary (10 min.)

sadiments or minearals fill the mould's emgly space, a cast lorms. A casl is
e opposite ol its mould,

sandstong,

* Ask students to open their textbooks to the
T~ ' ] summary page and explain.
@~‘ . K( * Summarise today’s lesson on the blackboard.
|-__L! ‘?[ » I [ a ﬂ * Ask these questions as assessment:
[ (et ) Gt | ; Q: What is a fossil?

Q: What is a mould and a cast?

T AR Q: Why is it important to study fossils?

Q: Which body parts become a fossil easily?
Q: How are fossils formed?

* Ask students to copy the notes on the blackboard
into their exercise books.

Some lossis are hard parts of living
things such as bones. teeth, shells
and leaves. After living things dig,
sadiments cover them. The soff
parts fol away and the hard parts
Turn indo rocks

I

L

Sample Blackboard Plan

Title: Discussion Summary
A Fossil Q: What was formed in steps 1 and 2? + A fossil is the remains of a once-living
thing.
Q: What was formed in steps 3 and 4? « Fossils are formed when living things die
and are buried in soil. The hard part of the
living thing leaves an empty shape
Q: Can you guess what filled the mould in (mould) in the rock. Sediments feel the
nature? empty space forming a cast.
Q: Can you guess how a fossil is formed? » Mould and cast are fossils.
» Some fossils are hard parts of living things
such as bones, teeth, shells and leaves.

Key question
What is a Fossil?

Activity: Make a fossil
How are the imprint in the clay and the
fossil similar or different?

Similarity:

Differences:




Unit: Chapter : 8. Rocks, Minerals and Fossils

Total lesson No: 51 / 87

Our Earth Topic : 8.2. Fossils Textbook page: 125 - 126
Lesson Title Preparation
Lesson nil
7/9 Learning from Fossils

Lesson Flow

o Introduction (10 min.)
¢ Review previous lesson.
Q:What is a fossil?
Q:What type of rock contains fossils?

* Motivate students to think about the importance of

studying fossils by asking:
Q:What do we learn from fossils?
e Introduce the key question
What do fossils tell us?
€) Activity (20 min,)
* Organise students into groups.
» Explain the steps of the activity.
* Refer students to study the pictures in the activity
and the talking character.
* Ask the students to do the activity and to record
their ideas in the table.
* Check students’ activity and if necessary guide
them towards their findings.
* Ask students to discuss their findings with their
groups.
* Give enough time for students to do their findings.
0 Discussion for findings (20 min.)
* Ask students to present their findings from the
activity.
* Write their findings on the blackboard.
* Facilitate active students’ discussions.
* Confirm the findings with the students.
(Continue)

Teacher's Notes

* By studying the fossil record we can tell how long life has existed on Earth and how different plants and animals are

(2 W (D) What do fossils tell us?

m Learning from Fossils

Scientists study about fossils. What do they learn from fossils? What
kind of information do fossils give us?

- S
Activity : Getting information from
fossils J
What to Do: What does the
t Diraw a tabie like the ooeshown baltw Tl ook like?
Irdes rsaticn

WliT Enwer
Typeos of animat @

it food %p i o
s hatatat iy
O s ‘&-_\_‘_

relate to each other. Often we can work out how and where they lived and use that information to find out about

ancient environments.

» Climate is one of the factors that determine where different species of plants and animals can live, so paleontologists
look for clues to a location's ancient climate in the types of fossil plants and animals they find there.

* Fossils of human remains and of plants and animals provide insight into how people of the past lived. Plant and animal
fossils from near the remains of old human settlements show what people ate, their tools they used and their culture.

Tips for the Lesson

» Teacher can also provide other pictures of fossils with guided questions so students can also compare other fossil’s

habitats and type of food eaten.
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Lesson Objectives

Students will be able to:

¢ Identify what fossils tell us.

¢ Infer the past history of life and environment
on the Earth from fossils.

* Show curiosity in exploring the fossils.

Fossis give us S0 many clues; Studying
lossils helps us bo leam aboul the past
history.of lile-and emvironments on Earth
Fossiis give us inlormation about organisms
that lived long age. Moukds and casts show
whal kinds ol plants and animals might have
Ived and how thay looked, Some fossils ook
liker animats and plants that ane living foday,
host of them such as dinosaurs no longer five
an the Earth, Fossil bones 1l us aboul how
farge animals werd, Fossil teeth show what
they ate

Thee bty size of tyTannosins
was bigger than humani. Lok
at the shape of ity teeth. Can

e Byt wehat load iU abe?

Fossits also 1ell us about the environments in which they lived. For example,
anammonite lived m the soa, When a loss) of an ammonite i iound In the
maurdainsg, we can infer that the mountains were once covered by the sea

Long Ago
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Sample Blackboard Plan

Title: Learning from Fossils Discussion

Key question: What do fossils tell us?

?
Activity: Getting information from fossils us:

Answer
Type of animal fish?
Its food

Its habitat

ancient fish was water?

Other ideas

Q: What kind of information does a fossil gives

Q: How can you tell that this animal fossil is a

Q: How can you tell that the habitat of this

Q: How can you tell the size of this ancient fish?

Students are able to:

* Explain what kinds of information fossils give us.

* Describe the type, habitat, food and size of ancient
organisms by observing a fossil.

* Express their ideas actively.

* Based on their findings, ask these questions as
discussion points.

:What kind of information does a fossil give
us? (It gives us the information about the
kinds of living things that lived long ago,
what they ate, where they lived, their sizes,
etc.)

:How can you tell that this animal fossil i
fish? (It looks like the present fish.)

Q:How can you tell that the habitat of this
ancient fish was water? (Present fish lives in
water, oceans, rivers, etc.)

Q:How can you tell the size of this ancient
fish? (From the size of the fossil)

:The animal fossil is found in a mountain.
How has the environment where the ancient

fish lived changed from past to present?

(The environment was once under sea, river
or lake. Now it becomes a mountain.)
¢ Conclude the discussions.

6 Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: What kinds of information do fossils give us?
Q: Which part of the fossil tells us about the size

of an animal?

¢ Ask students to copy the notes on the blackboard

into their exercise books.

Summary
« Fossils give us information about living

things that lived long ago.

« Moulds and casts show what kind of
plants and animals might have lived and
how they looked.

« Fossil bones tell us about how large or
small animals are.

- Fossil teeth show what they eat.

Q: How has the environment where the ancient | - Fossils also tell us about the environment

fish lived changed from past to present?

which the animal once lived in.




Total lesson No: 52 / 87
Textbook page: 127- 129

. Lesson Title
Lesson . Summary and [
- Exercise
‘

| Fosads am mhe remaing of I 00GE lning thing

. | Moed tostits m Rind in sedemeitlary FOCKS such BS Shals;
Tips of lesson el B Sl

] A rmoua s onermoty shapn of @ iving Bhing douid in oo

aSummary (20 min_) _'| A cast is Fodmed when Secimerts il B mouid's empty 5patn
] Maoukd ind cast ane bt Sasdi

* Recap the main learning contents covered in this topic.
* Based on the main learning contents ask students the
following questions.
© Q: What is a fossil?

© Q: Why is it important to study fossils? T i 50 e St o S i s o
© Q: What type of rock contains fossils? kst
@ Q: What is a mould and a cast?
» Explain and correct the learning contents if they still | Sy samis heip scientists leam
have misconceptions. T b
* Verify their understanding with the summary points. “ o
* Allow students to read aloud the main ideas of the _| Fost twesh st what thay ate

| Fossds st ted U abeout the
inaranmacd wiich e armal onoe
et dn.

topic and then copy into their exercise books.
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e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the

O, Complatn anch serion i i oomeot wid
(1) The remains of a once iving thing = caled a

questions and explain how to solve them using their VEL S RTIOE IUorf  CRa4 ROUCH s UG W =i
. o . . i3] Fossd tefls us about how lrge animinls wie.
scientific understanding and ideas. f4) Fosyl e it Ty 0l food st
* Make reference to the textbook or provide clear P
examples in daily life to strengthen the learnt concepts £#2 Wit 1y o rochs oftam coettain fosalty?
. . . A Bedenemary
in this topic. B Melamarphic
G igneous
D, Basan

() Wty D0 schenbet hudy Iosshe Y 1| helps soenasls b about
A Thing things nat e on Exih today,
B the past hisdory of lde on it Carth
G fachrmiTiang rotiy
0. tha erweoormant of koday.

0 Angvwear th Iplcneing quesiions
(43 Wi tygia o fomsst bs shore in 1he peciure o
th Tight?

(21 Sy el pichusti ahowing the
fossd bones on the righl. What is
1P names of 1his. type of animal
thu nio langee WS on Eartn?

13} Explam hiw a moul] s femed

128
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Exercise answers

Ql.

(1) fossil

(2) mould
(3) bones
4) teeth

Q2.

1 A
Most fossils are found in sedimentary rocks such
as shale, limestone and sandstone. When a living
thing dies, it is buried in layers of sediments such
as sand and soil.

2B
Fossils give us so many clues. Studying fossils
helps us learn about the past history of life and
environments on the Earth.

Q3.Expected answer
(1) Plant fossil

Some fossils are hard parts of living things such as
bones, teeth, shells and leaves. After living things
die, sediments covered them. The soft parts rot
away and the hard parts turned to rock.

(2) Dinosaur (Tyrannosaurus)
(3) When a living thing dies, it is buried in

sediments. The sediments turn into a rock. The
hard parts of the living thing dissolve
completely and the shape is left in the rock. The
shape of a living thing found in a rock is called
a mould.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

Chapler 8

sScience Extrass

Do rocks float?

Wha krow that taavy ohiects sk ard kghd objech: fieal. Rocks ol course, do
nal Hoal on watir. Thipy Sk nlo wister Bul thend is a-spocial type of igneous
fock 1hal foals on waled, This rock 18 called Pumica, 1 s typacally light
Cohoured 1ok 1Al Tonmed during volcanic enuplions when lava and waled
max, whach causes & rapsd change in the materal's pressure. As i handens,
gases fessoive it the ava and leavo babind small air pockats (hales) n the
pamicn glncturs. Thes causad The mock 1o have a kw dandity dus 8 the aid
Btk andache o L This less diense air offSats b mare dende rock. causng
1o et This makes pummice very Bght. It usually Boats lor 3 whie but wisen
waber pets N i, it slans o sk

1t k= qrouna ugr and is used joday in soaps, polshes, pencd arasars and
abrashve deanes
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Unit: Chapter : 8. Rocks, Minerals and Fossils

Topic : 8.1. Rocks and Minerals
Our Earth 8.2. Fossils

Total lesson No: 53 / 87
Textbook page: 130- 131

Lesson Title

Lesson

9/9 Chapter Test

Answers of the Chapter Test

N Chapter Test

Complete each sentence with the correct word.
{1) A rock that is formed inside the Earth that has been changed by
heat and pressure is called metamorphic rock.

(2) Granite and basalt are examples of _igneous _ rock.

(3) The remains of a once living thing is called a fossil :

{(4) The rock that is used for building and making sculpture is called
marble .

Qg Choose the letter with the correct answer,
(1) Which type of rocks are formed when sediments are pressed and
cemented together?
A lgneous
B. Metamorphic

@Sec:-:memary

D. Fossils

{(2) Which of these is not a mineral property?
A, Colour
B. Lustra

@Temperamre

D. Hardness

(3) Which of the following is formed when a fossil mould is filled?

(B)Fossil cast
C, Tar pit
D. Flants

(4) Which of the following animal parts would most likely form a fossil?
A, Blood
B. Fur

@aor
Ski

n
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Study the diagram on the right.

(1) Write the letter A, B, C or D for the
correct layer of the Earth in the
space provided.

Mantle B
Inner core D
Crust A
Outer core C

B mw B

(2) Which part of the Earth layers is made of rocks?
Crust

(1) Scientists found fossils of shellfish in rocks on

the land. What can we infer about the place?
The place was long ago in the sea (under the

water).

Shellfish

(2) A group of students oberved five rocks samples with magnifying
hand lens. Study the table below and answer the following

questions.

Sample Lustre Hardness  Colour :State :Grain

1 Shiny Hard White Solid Cannot be seen
2 | Shiny | Hard _ Gold | Soild __Cannot be sean

Several Can be seen with

: . oull . T colours . s | different colour

4 | SBhiny | Hard Transparent | Solid | Cannot be seen
5 Dl Hard White Solid Cannot be seen

Which of the above samples would not be classified as minerals?

Explain your answer.
Samples 3 would not be classified as minerals. Sample 3 is a rock that

contains several kinds of minerals because different colours of grains

are observed on it.
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Strand : LIFE
Unit : INTERACTION IN THE ENVIRONMENT

Chapter 9. Habitat and Adaptation

Chapter Objectives

Students will be able to understand the
characteristics of the different habitats,
their conditions, the different needs
provided for plants and animals that live
in them. Students will also be able to
understand the ways the animals adapt to
their habitats to survive.

Topic Objectives
9.1 Habitats

Students will be able to;

+ Describe the types and conditions of a
habitat that enable living things to live
in.

+ Describe the types of plants and
animals that live and grow in the types
of freshwater habitats.

+ Explain the different plants and animals
in the two main areas of the ocean
habitat.

+ Explain how the rainforest habitat
provides for the needs and conditions of
plants and animals to live.

This picture is from the chapter heading of the textbook
showing a seahorse camouflaging to blend in amongst the
corals in the sea.

9.2 Adaptations

Students will be able to;

Explain how the grassland habitat
provides for the needs of plants and
animals to live.

Explain the effects of the habitat
changes and types of living things that
will be affected.

Describe animal adaptation and
behaviour.

Explain how different organisms adapt
to their habitats.

Explain how animals camouflage.
Identify how animals use their body
parts to mimic.

Identify the different types of
behavioural adaptation displayed by
different animals.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Observing our } - Living Things in the } - Habitat & } - Paths of Energy
Environment Environment Adaptation

Prior knowledge for learning this chapter;
+ The ways in which animals depend on the plants and other animals in the environment.

+ The ways in which people depend on living things in the environment.

Teaching Overview

This chapter consists of 14 lessons, each lesson is a double period.

Content standard | Textbook page

Topic Lesson No. Lesson Title and Key Question .
in syllabus number

Habitats
1 What kinds of environments do living things live in? 133-134

Freshwater Habitat
2 What is a fresh water habitat? 135-136

Ocean Habitat
8 What is an ocean habitat? 137-138

. Rainforest Habitat
£} eIz 4 What is a rainforest habitat? 139-140

Grassland Habitat
° What is a grassland habitat? 141 - 142

6 Habitat Changes 143 - 144
What happens to living things when habitats change?
7 Summary and Exercise 145 - 146
5.1.4
What is Adaptation?
8 How do adaptations help organisms? 147-148
Adaptation to Habitats
9 How do organisms adapt to their habitats? 149 -150
Camouflage
10 What is camouflage? 151-152
9.2 Adaptations
Mimicry
1 What is mimicry? 153-154
Behavioural Adaptation
12 How do organisms behave to survive in their 155 - 156
environment?
13 Summary and Exercise, Science Extra 157 - 159
Chapter Test 14 Chapter Test 160 - 161
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.nte‘ﬁ;‘ﬁion Chapter : 9. Habitat and Adaptation Total lesson No: 54 / 87

in the Topic : 9.1. Habitats Textbook page: 133 - 134
Environment

Lesson Title Preparation

Lesson pictures of different plants and animals,
1/14 Habitats A3 papers or charts, markers, rulers

Z %,
i ey

o Introduction (10 min.)
* Take the students for a little excursion to a flower
garden, to a growing tree trunk, to a patch of grass
etc...

Q:What kind of living things did you see?
Q:Where did you see these living things?

. 0 The erwvironment s everything around us. Plants and animals live in
@ Introduce the key question the environment,
What kinds of environment do living things )| What kinds of environment do living things
live in? ) live in?
eActivity (20 min.) ’
_ ) Activity : Place where plants and
* Organise students into groups. 9 animals live
* Explain the steps of the activity. ot
* Advice students to spot the important points in Whatmm e
steps 2 and 3. Mameof fving thing | Place whare it ives | Condsons.of INe place whire -1 [ves

¢ Refer the students to the pictures of different
animals and plants below the activity.

* Ask students to do the activity.

* Check the students’ activity and if necessary guide
them towards their findings.

* Give enough time for students to do their activity. o

* Ask students to discuss their findings with their
groups.

e Discussion for findings (20 min.)

* Ask students to present their findings from the
activity.

e Write their findings on the blackboard.
(Continue)

% 3 i 2 A e i

Teacher's Notes

* Students have learnt about the relationship between living things and environments in 'Observing Our Environment' in
Grade 3 Chapter 1 and 'Living Things in the Environment' in Grade 4 Chapter 1. In this chapter, students will learn the
relationship between living things in a particular environment more specifically. This chapter is also linked to 'Food
Chain' and 'Food Web' in Chapter 1 of Grade 5 and Grade 6.

* Habitat- is a place where an organism or a community of organisms lives, including all living and non-living factors
or conditions of the surrounding environment. A host organism inhabited by parasites is like a habitat and is similar to
a terrestrial place such as a grove of trees or an aquatic location such as a small pond. Microhabitat is a term for the
conditions and organisms in the immediate vicinity of a plant or animal.

* Temperature variations influence the distribution of organisms more in terrestrial habitats than aquatic habitats.
Living organisms must develop necessary physiological and behavioural adaptations to cope with extremes of
temperatures. This therefore affects the distribution of organisms in a habitat.

* Conditions like adequate temperature, moisture and light are important for plant and animal survival in a
habitat.
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Students will be able to: Students are able to:
¢ Distinguish the different types of habitats. * Discuss the types of habitat and types of plants and animals
¢ Describe how habitats are helpful to living that live in them.
things. * State what habitats provide to animals and plants by relating
* Appreciate each other’s responses on the to the basic needs of living things and the conditions
different habitats.  Listen to others’ opinions attentively.

¢ Facilitate active students’ discussions.
* Confirm the findings with the students.
e * Based on their findings, ask these questions as

discussion points.

Q:Do all the places where living things live
have the same conditions? (No)
:What do living thin t from the plac
where they live? (Basic needs such as food,
water, shelter, etc.)

Q:Can a cuscus get its needs from the sea?
(No)

Q:Why can't a cuscus get its needs from the

sea? (The conditions of the sea are different

Dufferent living things live in
diffarant eraronmenis. The parl
af-an emaronment where a ﬂ|a|‘|’!
or an animal lwes 15 called its
hatital. The habilat provides
plams and animals with food,
waler, sheller and space 1o five
Raintorests, grasslands, rivers
and ooceans are diflerent

kinds of habstats, Each habiat
has différam condibons such

a5 temperature, ight and mossture. Some habitats are bot and dry, Other from those of the rainforest etc...)
habitals ang cold and wet. Plants and animals e in the conditions thal bast Q:Why do different living things live in different
et e needs. places? (Different living things have different

needs to meet, they live in the place to meet
their needs, etc...)
* Conclude the discussions.
e Summary (10 min.)
* Ask students to open their textbooks to the
summary page and explain.
* Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What are the different types of habitats?
Q: What are types of plants and animals and the
habitats they live in?
Q: What are the conditions that enable the plants
and animals to live in a particular habitat?
¢ Ask students to copy the notes on the blackboard
134 into their exercise books.

Sample Blackboard Plan

Title: Habitats Discussion Q: Why do different living things live in different

o Q: Do all the places where living things places?

live have the same conditions?

Q: What do living things get from the

places where they live? Summary

N'arne of Place | Conditions of « Habitat is the part of an environment where a

Living where it Q: Can a cuscus get its needs from the plant or an animal live.

thing lives sea? . Different plants and animals live in different

Q: Why can't a cuscus get its needs from habitat.

the sea? - Deserts, rainforests, grassland, rivers, lakes
and oceans are different kinds of habitat.

« Habitats have different conditions such as
wind, temperature, light and moistures etc.

Key question: What kinds of environment
do living things live in?
Activity: Place where plants and animal live
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Unit:

Interaction Chapter : 9. Habitat and Adaptation Total lesson No: 55 / 87
Envii?otrl:rient Topic : 9.1. Habitats Textbook page: 135 - 136
Lesson Title Preparation
Lesson pictures of freshwater plants and animals,
2/14 Freshwater Habitat A3 papers or charts, markers, rulers

Lesson Flow

@ Introduction (10 min, Freshwater Habitat

* Review the last lesson. :
Q:What are the different types of habitats? (1] 5?mwf:i$ma:;nﬁ$:ﬂplmf;ﬁaﬁm”urfm'
Q:Why do different living things live in different —
habitats? ("?) Whatis a freshwater habitat?
 Motivate students to think about freshwater habitat —
by asking:
Q:What types of freshwater habitats are there?
e Introduce the key question e
What is a freshwater habitat? 1, Go out of the classioom an
€) Activity (20 min,) :
* Explain the steps of the activity. g i
* Refer the students to the picture below the activity e G
and the character. o sl
¢ Ask the students to name the place where e
freshwater exist in the picture with the plants and
animals that live in and around the freshwater.
* Ask students to do the activity.
* Check the students’ activity and if necessary guide
them towards their findings.
* Give enough time for the students to do their
findings.
* Ask students to discuss the living things they
found in their groups.
0 Discussion for findings (20 min.)
* Ask students to present their findings from the
activity. X
(Continue) ¥35

I forund different kindsof lving

hengs in deferent places

L thirign i hoesinamis hadaal

Lt ‘

Teacher's Notes

Freshwater Habitat includes lakes and ponds, rivers, streams, springs and wetlands. Freshwater habitats can be
classified by different factors, including temperature, light penetration and vegetation. In Papua New Guinea, there
are 5,383 mostly small natural freshwater lakes and the largest rivers are the Sepik, Fly, Purari and Markham
(Source: The Food and Agriculture Organisation [FAO]).
* The two major sources of freshwater are:
i. Ground water - water found in shallow aquifers beneath the earth's surface. This water is generally found at depths
up to around 2 000 feet.
ii. Surface water - water found in streams, rivers, lakes, and reservoirs and glaciers.
* Water lilies, algae, and duckweed float on the surface. Cattails and reeds grow along the shoreline of many
freshwater ecosystems.
* A wide variety of species from insects, to amphibians, reptiles, fish, birds and even mammals. Turtles, ducks,
otters, crocodiles, catfish, dragonfly and crabs can be found in rivers all around the world.
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Students are able to:

* List the different types of freshwater habitats and their
characteristics.

¢ Describe how living things rely on freshwater habitats.

* Listen to each others' comments with respect.

Lesson Objectives

Students will be able to:

* Identify the different types of freshwater
habitats.

¢ Explain the relationship between living
things and freshwater habitats.

* Value other pupils' effort by respecting
different perspective.

* Write their findings on the blackboard.

* Facilitate active students’ discussions.

Confirm the Freshwater sources and plants and
animals that live in and around them.

Based on their findings, ask these questions as
discussion points.

Freshwater habitals are nalural waler sources that do not contain salt, °
They includa streams, rivars, ponds, lakes, watlands and the area around

them, Streams and rivess are flowing water, Ponds and lakes are still water ‘What t f freshwater habitat u
Awatland is a place whare the land is coverad by shallow waker : K
know? (Streams, rivers, ponds, lakes,
wetlands)

Q:What kinds of animals live in or near
freshwater habitats? (Fish, snails, worms,
frogs, birds, turtle, snakes, insects, shrimps,
etc...)

Q:What kinds of plants live in or near
freshwater habitats? (Grass, algae, reed,
water lily, etc...)

‘Wh many kin f living things live in or
near freshwater habitats? (The habitats
provide food, water, shelter and space for
living things to live. Some animals like frogs
depend on water to lay eggs, etc...)

* Conclude the discussions.

Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What are the types of freshwater habitat?

Q:What are the types of plants and animals living
in or near the freshwater habitats?

Q: What are conditions for the plants and animals
to live in or near freshwater?

* Ask students to copy the notes on the blackboard
into their exercise books.

Many kindis of animats and plants

Ieve in or near freshwater habitals

I They rely on the habilals to provide

] tond, water and shelter. Freshwater
L habitals conlain diferent knds of
plants such as grass, algae, reed and
L water lly bit very few trees.

" Zome animals like Frivgs and
dragonflies rely on water 1o compliele

the lite cyclas, Others such as fish and Shrimps spand their entira life in The
waler Many birds, repliles and mammals visit freshwater habitats to feed

Sample Blackboard Plan

Title:

Freshwater Habitat
Key question
What is a freshwater habitat?
Activity
Living things in freshwater habitats
Place:

Discussion
Q: What types of freshwater habitat do you
know?

Summary
- Freshwater habitat are any sources of water

that doesn’t contain salt.
« The main Freshwater Habitats are rivers,
lakes, and wetlands.

Q: What kinds of animals live in or near
freshwater habitats?

Plants/animals that live in and around it

Q: What kinds of plants live in or near
freshwater habitats?

Q: Why do many kinds of living things live in
or near freshwater habitats?

« Freshwater habitats provides food and
shelter for both the plants and animals in
and around them.

« Plants and animals found in and around
freshwater habitat eg. weeds, frogs etc ...
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Unit:

Interaction
in the Topic : 9.1. Habitats
Environment
Lesson Title
Lesson
3/14 Ocean Habitat

Lesson Flow

o Introduction (5 min.)
¢ Review the last lesson.
Q:What are the different types of freshwater
habitats?
:What types of plants and animals live in or
near the freshwater habitat?
* Motivate students to think about ocean habitat by
asking:
Q:How are freshwater and ocean habitats
different?
e Introduce the key question
What is an ocean habitat?
Activity (25 min.)
* Organise students into groups.

* Explain the steps of the activity.

* Refer the students to the pictures below the
activity and the character.

* Ask the students to do the activity.

* Check the students’ activity and if necessary guide
them towards their findings.

* Give enough time for the students to do their
findings.

* Ask students to discuss their findings in the
groups.

0 Discussion for findings (25 min.)

* Ask students to present the findings from their
activity.
(Continue)

Teacher's Notes

The ocean is divided into zones based upon
a) Water Depth, b) Availability of Light and
¢) Distance from the Shore.

I Costal habitat
Open ocean habitat |

0-200m

200-1,000m

Chapter : 9. Habitat and Adaptation
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Total lesson No: 56 / 87
Textbook page: 137 - 138

Preparation

pictures of ocean plants and animals, A3
papers or charts, markers, rulers

BTTE) Ocean Habitat

An ocean is one of the habitats. Oceans cover about 70 percent of
the Earth's surface.

I What is an ocean habitat?

I ™
Q Activity : Living things in ocean
habitats J
What to Do: Do oz knoww othar
1 Draw a tabie ke the oneshown balow Bving 1hang that
ArEE Hame of leng Tings ,T:, |ﬂ.r:|n::..
:O“_I ocean and deep
Top kiynr of opan

2
]
ocean £

Dsep ooan

Characteristics of Frill shark that lives in deep ocean

e Frill shark has an eel-like shape with 6 pairs of very
large gill slits that enables maximum absorption of
oxygen from the deep ocean waters.

* Most of them have developed very sensitive eyes to
sense the bioluminescent animals and the
environmental light coming from the surface. The eyes
are tubular, which consist of a multi-layer retina and a
big lens that allows them to detect the maximum
quantity of light in one direction. Some species have
secondary lens in the laterals and a bigger lens to
improve lateral vision.
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Lesson Objectives

Students will be able to:

* Identify the features of the ocean habitat.

* Classify living things that live in the
ocean habitat in accordance with the
areas of ocean.

e Communicate their ideas with others.

An gcean habitat is a place with sally water. Each plant and animal ves
n a cerlain ocean habital depanding on how much sunlight thay recenme.
Ocean habwats can be divided info two: coastal and open ocean habitals
Coaslal Habitats

Acoasl is a place whera the land meats the sea. Coaslal habilats ane
shallow, sunny and warm, Coastal habitals include beaches, rock pools,
coral reeds, estuanes and mangrove loresls. Animals such as shore bieds,
fish, crabs, corals and starfishes can be lound in the coastal habadats,
Mangroves, algae and kelp are examples of plants tound In the coastal
habitals.

Thie opan pcean is the area of the océan oulside of coastal areas. The lop
tayer of the open ocean gots the most sunkight. Tiny algae floats near the
surface, Dolphins can be found near 1he surface in the open ocean

The deeper tha water,
her [ess the sundight
reaches. 5o, the
deapesl parts of the
ocedn ang wery dark
arvd cold, Many typas of
Tivireg things michuding
figh, shrimps, worms,
crabs and clams live n
{his. hatptat

Sample Blackboard Plan

Title: Discussion

Ocean Habitat

Key question:
What is an ocean habitat?
Activity

Living things in ocean habitats
9 9 habitat?

Area Name of living things
Coast

Top Layer

Deep
Ocean

Q: How are the conditions of the coast, top
layer of ocean and deep ocean different?

Q: Why do mangroves grow in the coastal

Q: Can you guess how angler fish gets its
foods in area of deep ocean?

Students are able to:

* Describe the features of coastal habitats and open ocean habitats.

* Name different types of living things that live in coastal habitats
and open ocean habitats.

» Express their ideas to classmates actively.

* Write their findings on the blackboard.

 Facilitate active students’ discussions.

* Confirm the findings with the students.

Based on their findings, ask these questions as

discussion points.

Q:How are the conditions of the coast, top
layer of ocean an cean different?
(Coast: shallow, sunny and warm, Top layer:
open and sunny, Deep ocean: dark and
cold.)

Q:Why do mangroves grow in the coastal
habitat? (The condition of coast helps
mangroves get light and air that they need
to survive.)

:Can you guess how angler fish gets it

foods in area of deep ocean? (Angler fish
uses its glowing lure to attract other animals
to feed on.)

¢ Conclude the discussions.

6 Summary (5 min.)

* Ask students to open their textbooks to the
summary page and explain.
* Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What is an ocean habitat?

Q: What are two main types of ocean habitats?
Q: What kinds of living things can be found in
costal habitats and open ocean habitats?

Q: What are the conditions of coast, top layer of
ocean and deep ocean?
* Ask students to copy the notes on the blackboard
into their exercise books.

Summary
- An ocean habitat is a place with salty

water where animals and plants live.

+ Ocean habitats can be divided into two:
coastal and open ocean habitats.

« Coastal habitat is area where land meets
the oceans. They are shallow, sunny and
warm.

» Open ocean habitat is the area outside of
the coastal areas. The top layer of the open
ocean gets the most sunlight. The deepest
parts of the ocean are very dark and cold.
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Total lesson No: 57 / 87
Textbook page: 139 - 140

. Lesson Title

Lesson

4/14 Rainforest Habitat

Preparation

pictures of rainforest plants and animals,
A3 papers or charts, markers, rulers

Lesson Flow

ﬂ Introduction (10 min.)
¢ Review the last lesson.

Q:What are two main types of ocean habitats?

1 Rainforest Habitat

o A rainforest is one of the habitats. Rainforests are found closer to the
aquator.

Q:What kinds of living things can be found in
coastal habitats and open ocean habitats?

¢ Motivate students to think about rainforest habitat

by asking:

Q:What is the relationship between a rainforest 9
habitat and living things that live in th
rainforest?

9 Introduce the key question

What is a rainforest habitat?
Activity (20 min.)

* Explain the steps of the activity.

¢ Refer the students to the pictures below the
activity and the character.

* Draw a table like the one as shown in the
“Teachers notes and Blackboard Sample.’

* Ask the students to do the activity.

* Check the students’ activity and if necessary guide
them towards their findings.

* Give enough time for the students to do their
findings.

Q Discussion for findings (20 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.
(Continue)

[

{ ? What is a rainforest habitat?

~,

Activity : Living things in rainforest
habitats J

What to Do:

1. Study the plcture of planiz and animals below

O s Wrmwe ol by
ivirg thimgs that
2 Think about the followsng queslions e it wiknfesrest?
{ 1 Whint Kinds of ammals lee oo rainkoest?

(2) Heoww o ditfensm xindgs of plants qrow in a pamfcdas?
{3 Wihane do ditberer kindy ol anemals b in o rainfodest™
4y Wiy do many kesds of anirwts Thed g ramndorias?

2 Shard Your ideas with youl classmnies

13%

Teacher's Notes

* Example of the table to be drawn.

Questions

1. What kinds of animals live in a rainforest?

Birds, lizard, tree kangaroo, frog, beetle etc.

2. How do different kinds of plants grow in a rainforest?

They tend to grow close togheter.

3. Where do differrent kinds of animals live in a rainforest?

Some animals live on the trees and others live in the
bushes.

4. Why do many kinds of animals live in a rainforest?

A rainforest provides many shelters and foods for
animals.
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The largest rainforests are in the Amazon River Basin
(South America) and the Congo River Basin (Western
Africa).

Smaller rainforests are located in Central America,
Madagascar, Australia and Papua New Guinea.
Rainforests are populated with insects (like butterflies
and beetles), arachnids (like spiders and ticks), worms,
reptiles (like snakes and lizards), amphibians (like frogs
and toads), birds (like parrots and toucans) and mammals
(like sloths and jaguars).

Different animals live in different strata of the rainforest
(i.e. emergent, canopy, understory and forest floor
layers.)



Students will be able to: Students are able to:

* Explain the relationship between rainforest * Describe how the rainforest habitat provides the needs and
habitat and living things that live in the conditions for plants and animals to live.
rainforest. ¢ Share their ideas with groups and classmates.

e Communicate their ideas with others.

* Facilitate active students’ discussions.
* Confirm the findings with the students.
e * Based on their findings, ask these questions as
discussion points.

Arainforest habital is a place with a kot of rain; warm chimales and Lall Q:How do animals depend on a rainforest
raes. Thowah a rainforest covers kess than 2 percant of the Earth's surlface, habltat’) (They get fOOdS and shelter from

about 50 percent of the Earh's plants and animals bve in raintorests. i
also produces 20 percant of the
axygen on ihe Earh

Ditferent kinds of plants in a
rainforas! tand to grow close
together, Some plants grow lalker
ihan other plants, This dense
forest has the different heights of
branches and leaves and provide
shietter and food for many kinds
of animals 1o live:

Aot of animals get energy by
aaling planis of by ating olher
ammals in a rainforest. Tree
kKangarcos, cuscus and many
kinds of birds find their shaller
amaong the branches of irees in
the rainforest. Dilferant kinds of
insects also lind thair sheiter in
the rainforesl

trees, moss and fern.)
:What enable the m nd the fern to live in
these parts of the rainforest habitat? (Moist,
warmth, shady.)

Q:What are the reasons for the plants and

animals to live in particular parts of the
rainforest habitat? (Each living thing needs

different conditions such as food, water,
sunlight and adequate temperature.)
* Conclude the discussions.
e Summary (10 min.)
* Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What kinds of plants and animals do you find
in the rainforest habitat?
Q: What conditions does a rainforest habitat
provide to living things?
Q: Why do different living things live in the
different parts of a rainforest?
¢ Ask students to copy the notes on the blackboard
into their exercise books.
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Sample Blackboard Plan

Title: Rainforest Habitat rainforest habitat?
Key question 4. Why do many kinds of animals live in a

i ?
What is a rainforest habitat? rainforest?

Activity : Living things in rainforest habitats B . . .
Questions Discussion « Rainforest is place with a lot of rain, warm

1.What kinds of animals live in a Q:How do animals depend on a rainforest climates and tall trees.
rainforest? habitat? + Rainforest is very dense because trees and
plants grow close together.
2. How do different kinds of plants grow Q: What enable the moss and the fern to + A dense forest has different heights of
in a rainforest? live in these parts of the rainforest branches and leaves that provides shelter
habitat? and food for many living things.
- Rainforest contains most of the plants that
produce the Earth's oxygen.

Summary

3. Where do differrent kinds of animals
live in a rainforest?

Q: What are the reasons for the plants and
animals to live in particular parts of the
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Unit:
Interaction
in the
Environment

Topic : 9.1. Habitats
Lesson Title
Lesson

5/14 Grassland Habitat

Lesson Flow

o Introduction (10 min.)
¢ Review the last lesson.
Q:What kinds of plants and animals do you find
in the rainforest habitat?
Q:What conditions does a rainforest habitat

provide for living things?
* Encourage students to think about a grassland

habitat by asking:
Q:What relationships are there between a

rassland habitat and living things that live in

the grassland?
Introduce the key question

What is a grassland habitat?
Activity (20 min.)

¢ Explain the steps of the activity.

¢ Refer students to the pictures below the activity
and the character.

* Ask the students to think about the three questions
based on the pictures.

* Draw the table as the one shown in the Teachers
notes and blackboard sample.

* Ask the students to do the activity.

* Check the students’ activity and if necessary guide
them towards their findings.

¢ Give enough time for the students to do their
activity.

e Discussion for findings (20 min.)

* Ask students to present their findings from the

activity. (Continue)

Teacher's Notes

Grassland Habitats are places where only grasses grow and very little rain falls for trees to grow in great numbers. The lowland

Chapter : 9. Habitat and Adaptation

Total lesson No: 58 / 87
Textbook page: 141 - 142

Preparation

pictures of grassland plants and animals,
A3 papers, markers, rulers

=L Grassland Habitat

Living things live in grassland. Grassland is an area mostly coverad
by grasses.

(P) What s a grassland habitat?

Activity : Living things in grassland
habitats )

What to Do:

1. Study the pictures below.and think abolit the f

Let's connpany th
i and beighas of
plands i rairfaness

and o grassland

that spreads along the Fly River in Papua New Guinean is a great grassland widely known in the world.

e Animals living in grasslands, lack the protection of the trees and must cope with extreme weather and temperatures
that accompany the exposed habitat. In doing so, many species dig tunnels or burrows that provide shelter for relief from
such extreme weather and temperatures. Many rodents are excellent diggers and create a network of tunnels.

Example of the table to be drawn.

Questions

Note:

1. Whats kinds of plants grow in a grassland habitat? Grass

This lesson is about

snakes, rats, birds, etc.

2. What kinds of animals live in the grassland habitat? Insects, wallabies, lizards,

grasslands. Guide the
students to pay attention on

3. How do plants in rainforest and grassland habitat look different? There are many
huge trees and many different kinds of plants in the rainforest while there are few
or no trees in grassland. Most of the plants in a grassland habitat are grasses.

features of grasslands rather
than rainforests.
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Lesson Objectives

Students are able to:

e Describe how the grassland habitat provides for the needs of
plants and animals to live.

* Explain how animals find their shelter or protect themselves
in the grassland habitat.

* Listen to others’ opinions with respect.

Students will be able to:

* Explain the relationship between grassland
habitat and the living things that live in the
grassland.

* Recognise how animals adapt to the
conditions of a grassland habitat.

* Write their findings on the blackboard.

* Facilitate active students’ discussions.

* Confirm the findings with the students.

Based on their findings, ask these questions as
discussion points.

Q:How do living things depend on a grassland
habitat? (They get foods and shelter from a
grassland.)

Q:How is the height of plants in a grassland
different from that in a rainforest? (The
plants in a grassland are shorter than that in
a rainforest.)

Q:Which habitat is difficult for animals to hide
in? (A grassland habitat)

Q:How do rats hide themselves in the
grassland? (They make their shelters
underground)

* Conclude the discussions.

e Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What characteristics does a grassland have?
Q: How do the animals find shelter or protect
themselves from danger in the grassland?

¢ Ask students to copy the notes on the blackboard
into their exercise books.

A gragsland habital isa
place wilh few of no Irees;
The grassland recelves more
rain than desets bul less ihan
forests. Grasslands are 100 dry
for many trees o orow. Most of
the plants thesa are grasses
Grasstands ara somelimes called prairies, savannahs or steppes.
host animals that live in a grassiand feed on grasses and their seeds. Some
animats feed on other animats 1o get energy, Grassland animals include
wallabies, ards, snakes, rals; a vanety of birds and insects.

Y e g &

.

A grassland is a big open space,
tnaraiose provides lmited places for
arrnals o hide. Grassland animals
find different ways to ghelter
and profect themsalves

from danger. For example,
many gragsiand anrmals find
sheiter and make their homes
ursderground

Wiy domarny grassland
animats ke e

hames undengiodind?
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Sample Blackboard Plan

Title: Grassland Habitat

Key question What is a grassland habitat?
Activity : Living things in grassland habitats
Results:

Questions

Whats kinds of plants grow in grassland
habitat?

What kinds of animals live in grassland habitat?

How do plants in rainforest and grassland
habitat look different?

Discussion
Q: What kinds of living things live in a
grassland habitat?

Q: How do living things depend on a
grassland habitat?

Q: How is the height of plantsin a
grassland different from that in a
rainforest?

Q: Which habitat is difficult for animals
to hide in?

Q: How do rats hide themselves in the
grassland?

Summary
« Grassland is a place with few or no trees. It

receives more rain than deserts but less
than forests.

« Grassland is too dry for trees to grow so
most plants that grows there are grasses.

« Grassland animals feed on grasses and
their seeds.

+ Many grassland animals find their shelter
underground.
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Unit:

Interaction Chapter : 9. Habitat and Adaptation Total lesson No: 59 / 87
Envii':otg;ent Topic : 9.1. Habitats Textbook page: 143 - 144
Lesson Title Preparation
Lesson pictures of habitat changes, A3 papers or
6/14 Habltat Changes charts, markers, rulers

Lesson Flow

o Introduction (10 min.)
¢ Remind students of the contents learned so far in
Different plants and animals live in different habitats. Fish live in

Topic 9.1 by aSking:. . frashwater or ocean habitats: Tree kangaroos and cuscus live in
Q:What types of habitats did you learn? rainforest habitats.

* Ask students to look at the pictures in the
summary of Lesson 1, and ask:
Q:What would happen if those habitats change?

What would cause the habitats to change?
e Introduce the key question

=111 Habitat Changes

&) WhI;at hn’;)pena to living things when habitats
5

L
el

nge

What happens to living things when habitats W :
at to Do: R
changg? 11 Diranw - table 1k the oni TI:{::;_“:.-:vijm
eACtiVity (20 min_) st Balow habizat change? .
° Explain the Steps Of the aCthlty 2 CTu r.m: :;I'acllln‘. chingie  What will hnppen io the babitats and Ining things?
eope o mnlreesamn
» Refer the students to the character and study the forest
. . . I radres gy Fviprg Moo
pictures below the activity. i :;; o m,‘,.f:a ;N_: T

and & pond drss L
A loeest Ting ooours and burns a

* Ask the students to investigate effects of what is
happening in the pictures. =itttk

* Ask the students to do the activity. maetait Ine e o

 Check the students’ activity and if necessary guide il il
them towards their findings.

* Give enough time for the students to do their 0
findings.

* Ask students to discuss their findings in their
groups.

0 Discussion for findings (20 min.)

* Ask students to present their findings of the
activity. .
(Continue) 143

Teacher's Notes

Habitat Change - Change in the local environmental conditions where a particular organism lives.

* Habitat change can occur naturally through droughts, disease, fire, hurricanes, mudslides, volcanoes, earthquakes,
slight increases or decreases in seasonal temperature or precipitation, etc.

¢ Habitat change can also be induced by human activities such as land use change and physical modification of rivers or
water withdrawal from rivers.

» Habitat change is the current trend in biodiversity loss is the conversion of land for agriculture, settlement, or other
human uses. When there is a loss of habitat, these species are at a greater risk of extinction than those which have
larger habitat ranges.

* Biomes with concentrated populations have undergone the most conversion, but the rate of change is now highest in
developing countries within Southeast Asia and South America .Currently, grasslands and tropical dry forests are being
converted faster than any other biome. Growing coastal communities are also seeing an increase in habitat loss and
degradation due to dredging, port expansion, and shoreline stabilization efforts. And, mangroves are being degraded or
destroyed at nearly twice the rate of tropical forests.
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Lesson Objectives

Students will be able to:
* Recognise the effects of habitat changes.

Students are able to:
» State good and bad effects of habitat changes on the living

* Identify the causes of habitat changes. things.
 Display an active attitude in their ¢ Explain how natural events and human activities cause
participation. habitat changes.

* Participate in the investigation actively.

The habitat s the place where an organism ives. An grganism is any lving
thing. Plants, animals and athar lving things are orgamsms. Organisms ang

alected in many ways when their habitats change. Habitats can be changed
by natural events and people Whist aic the caliss

of habiita changs?

Matural events such as drowghts, fire and Hoods can cause
habitats to change. For exampie, ihe ponds or streams will
dry up when a drought happens. Mast plants that live m

ponds will die. ME'.I'I'};' pond animaks would nod get the food and shelter They
need, Thay wiould have o lind other places 1o five or they will die, but new
plants and animals may make the dried-up pond as their habital

activities. People cut down trees 1o build
houses and roads, and change Sireams
ar mvers io buikd dams: In the procass,
peopla destroy the habitals ol organisms.
Pollulzon s &lso cawsed by human
activities. People poliute the habitals by
Throwing away trash, emillng smoke in
the air and allowing harmtul materials to
feak inlo the soil. Pollulion kills plants and
causes animals ko get sick or die

Sample Blackboard Plan

Title: Habitat Changes Discussion

Key question What happens to living things
when habitats change?
Activity : Effects of habitat change

habitat changes?

Causes What will happen to.

People cut
down ...

It rains heavily.

It does not ....
A forest fire ...
People drain
oil ....

(5]

Q: How can you classify the causes of

Q: What are the bad effects of habitat
changes on the habitats and living things?

Q: What are the good effects of habitat
changes on the habitats and living things?

* Write their findings on the blackboard.

* Facilitate active students’ discussions.

* Confirm the findings with the students.

Based on their findings, ask these questions as

discussion points.

Q:How can you classify the causes of habitat
changes? (They can be classified into two:
natural events and human activities.)

Q:What are the bad effects of habitat changes

on the habitats and living things? (The
habitats are destroyed, living things lose

their habitats, they may die, etc.)

Q:What are the good effects of habitat

changes on the habitats and living things?
(The new habitats may be created, other

living things may find new habitats, etc)

* Conclude the discussion.
Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: What are some examples of habitat changes?
Q: What are the main causes of habitat changes?
Q: What are the good and bad effects of habitat

changes?

¢ Ask students to copy the notes on the blackboard

into their exercise books.

Summary

- An organism is any living thing.

« Organisms are affected in many ways when
their habitats change. Habitats can be
changed by natural events and people.

1. Natural Events:

- Natural events such as droughts, fire and
floods can cause habitats to change.

« Living things lose their shelter and die.

- New living things may make their habitat.

2. People:

- Habitats can also be changed by human
activities. People pollute the habitats.
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Total lesson No: 60 / 87
Textbook page: 145 - 146

. Lesson Title

L :

34 Summary and _
- Exercise —
- Habital

_'_| Hakital s the pad ol an emeranmiend whens i plinl @nd an abimal e
TIpS Of |esson | Trs Pt provides plants and afemils with kood, wated, shissal and Siscs i
LI

| Duterent hunds of hatetals huve difiesend condibona such as femperniung, kght

ﬂ Summary (30 min.) st
* Recap the main learning contents covered in this topic.
* Based on the main learning contents ask students the | Frestvwator hatitats are any riatiral watee soxrcos
following questions. ooy - e e
ow can we describe a habitat? | e nabial is o piace win saTy water, Then an twa
OH describe a habitat? _
© How can we describe each habitat? i T S
o What are any three things in each habitat that makes ] Acemrojest hstat 25 i paach with & 540 1an waim
them different from the other? s oot b sy
* Explain and correct the learning contents if they still EniOp i in . - ekt

1 1 | Agrasshand habaal s a plice wish lew of no frees
have misconceptions. Grasgiands & ioo dry for many thees o grow ind

* Verify their understanding with the summary points. i o e s e 95 ransas

¢ Allow students to read aloud the main ideas of the

topic and then copy into their exercise books.

_| Hakbitais can be changed by natural events and peoge. The Fahital changes
i oo B bt efledc s on ofarveme That i e,

| Matural evends soch A ceoughts, e anid Hoods oan Couss habitals i changs

| Human acwbes such.as Cuming down ieas. budding dams, feowang sy irsh,
amiling smoke 0 tho air ard leaking harmiul madetials into th sod can cause
habaats 10 chings.

e Exercise & Explanation (30 min.)
¢ Go through the instructions of the exercise.
* Allow students to answer the questions individually
and give them enough time in response to the questions
based on their understanding.

O, Compinta ach RenIEnco with TH Comest word

» After the exercise give them the answers to the {11 Thes piaet of an emenonment where i plant asd animal G i cilied
questions and explain how to solve them using their B s s ks
scientific understanding and ideas. A rstia o place v ot of . warm chmales and tal
. trons
* Make reference to the textbook or provide clear P ——— RN o e A B
examples in daily life to strenghten the learnt concepts T B A A Tt e
in this tOpiC. OF Chicoss Sw btler wih e corec! dnswe:

%] Wi o thes cawise of habanat chargs
shawn in the pictura of the fghty
A Drought
B Edmihoyuaks
G Flood
B, Bush fro

[ Wrich of B dvieg things ans Mund i the comsial habilat?
A Coral and Mangitwn
B Turde and Tuna fsh
C. Somesd and Anglor fish

D Winale and Maulius
D1 A This Question bk
What is Thir narmn ol the Fadsexis for
the ling hings abelled 1), (25 (3)

and (4} i e pectusns on the wight?

0. Esplian wihaat will hasppen 5o S ving
hings o T ranioces] halaal if these is B Dush ling

144

136



Exercise answers

Ql. Q3.

(1) habitat (1) grassland
(2) ocean (2) rainforest
(3) rainforest (3) freshwater
(4) grassland (4) ocean

(5) freshwater

Q4.Expected answers:

Q2. - If there is a big bush fire in the forest some
(1) C animals will run away from their habitat while
2) A the others will be burnt to death.

- If there is a big bush fire in the forest habitat
most of the plants will be burnt to death.
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Unit:
Interaction
in the
Environment

Chapter : 9. Habitat and Adaptation
Topic : 9.2. Adaptations

Total lesson No: 61 /87
Textbook page: 147 - 148

Lesson Title
Lesson
8/14

Lesson Flow

o Introduction (5 min.)
* Recap Topic 9.1 'Habitats' by asking:
Q:What types of habitats do you know?
Q:What do the habitats provide to living things?

* Provoke students to think about the adaptation by
asking:

Q:How do living things live in the habitats to
meet their needs?
Introduce the key question

How do adaptations help organisms?
Activity (25 min.)

* Organise students into pairs.

* Explain the steps of the activity.

* Refer students to study pictures below the activity
and the character.

* Let students predict how the body parts help
animals and write their predictions in their
exercise books.

* Allow students to do the activity.

* Give enough time for students to do their findings.

Discussion for findings (20 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.

¢ Facilitate active students' discussion.
(Continue)

Teacher's Notes

Preparation

animal pictures, papers, markers

What is Adaptation?

0 Different organisms live in different habitals, Organisms can survive

in their habitats only if their needs are met.

P

o
@ Activity : Body parts of animals

What to Do

D0tk ik (Ré one shown Below {sarts that help orgenisma?

Eaody pafs |
Long neck of & graSe |
Thick tur of & polar beas
Long and sham spnes |
al a echidra

Henw thi bodly past hagns 1ray gnimal?

2. Shedy the pictuies ol the animals balow

Do youn hawe arry ideas on body

* An adaptation is behavioural or physical characteristics of an animal that helps it to survive in its environment. It
matches to their way of surviving which includes coping with physical factors, obtaining food, escaping from
predators and reproduction. Each group of animals has its own general adaptations.

* Body coverings are the examples of adaptations such as fur, feathers sharp hair or quills, whiskers, scales and hair.

* Shape of body is another adaptation such as long neck of giraffes to reach leaves in tall trees and long ears of rabbits

for better hearing.

There are three different types of adaptations:

* Behavioural - responses made by an organism that help it to survive/reproduce.
» Physiological - a body process that helps an organism to survive/reproduce.
 Structural - a feature of an organism's body that helps it to survive/reproduce.
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148

Lesson Objectives

Students will be able to:
e Understand what an adaptation is.

* Describe how adaptations help animals to

survive.

e Communicate their ideas with others.

Adaptation is the use of body pars or a
behaviour that helps an orgamism survive in its
amarcnment. Behaviour = h way Organisms
actina certain sluation. Adaplatons halp
Qrganksms survive in many ways

Getting Food

Adaplations help organisms gel food o survive
For examgle, girattes have long necks. The kong

neck helps giralles o eal leaves of rees thal other

animals cannol reach
Surviving Severe Conditions

Some habitals have severe
conditions. Some are vary cold and
snowy. Seme are very kol and dry
Organisms living In savare
conditions have adaplations that
help them o survive, For example,
same animals such as polar bears
hawve thick fur. The thick fur helps
kaep them warm bo sufvive in cold habitals
Self-Defence

Most organisms have adaplations for setl-defence
For example, some arganisms such as achidnas
and cactus plant are coverad with long sham
spines. Tha spings hedp koep organisms from
heing eatan by enamies: Some animals such

as 0Clopus chandge colour-as thelr anvinormant
changes. Some adaptations help arganisms
hide i thedar Surroundings

Students are able to:

* Explain how animals adapt their body parts to the
environment.

 List the ways how adaptations help animals to survive.

* State their ideas to others actively.

* Confirm the finding with the students.
* Based on their findings, ask these questions as
e discussion points.

Q:lIf a giraffe didn't have a lond neck, what

would happen to the giraffe? (The giraffe
wouldn’t get food easily.)

:If a polar bear didn't have thick fur, what
would h nto th lar r? (The polar
bear would die soon because it is very cold
near Arctic area.)

Q:If a hedgehog didn't have long and sharp

spines, what would happen to the
hedgehog? (It would be eaten by enemy

easily and die.)

Q:Why do animals have the characteristic
body parts? (Their characteristic body parts
would help themselves survive in their
habitats or environments.)

* Conclude the discussions.

Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What is adaptation?
Q: How does an adaptation help animals?

* Ask students to copy the notes on the blackboard
into their exercise books.

Sample Blackboard Plan

Title: What is Adaptation?

Key question
How do adaptations help organisms?

Activity : Body parts of animals

How does the body part

Body parts help animals

Giraffe: long
neck

Polar bear:
thick fur

Hedgehog
Long and
sharp spines

Discussion
Q:lIf a giraffe didn't have a lond neck,
what would happen to the giraffe?

Q: Why do animals have the characteristic
body parts?

Q: If a polar bear didn’t have thick fur,
what would happen to the polar bear?

Summary
- An adaptation is the use of body part or a

behaviour that helps an organism survive
in its environment.

« Behaviour is the way organisms act in a
certain situation.

- Adaptations help organisms survive in
many ways: getting food, surviving severe
conditions and self defence.

Q: If a hedgehog didn’t have long and
sharp spines, what would happen to the
hedgehog?
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Unit:

Interaction Chapter : 9. Habitat and Adaptation Total lesson No: 62 / 87
Envli?;:;ent Topic : 9.2. Adaptations Textbook page: 149 - 150
Lesson Title Preparation
Lesson pictures of animals, papers, markers

9/14 Adaptations to Habitats

Lesson Flow

o Introduction (5 min.)

* Review previous lesson by asking:

. . Adaptations help organisms get food, hide from other animals and
Q: p ?
:What is adaptation 0 survive in conditions of their habitats.

|1”) Adaptations to Habitats

Q:How does adaptation help animals?

* Encourage students to think about the adaptation
of organisms to habitats, by asking:

Q:How does organisms adapt their body parts
to their habitats? 0 Activity : Turtles adaptation

J

e Introduce the key question
. . . What to Do Bath of chem ase
How do organisms adapt to their habitats? s el i)
ACtiVity (25 min') How are Hhey. semilar? Herer aid Fwy chillesenl’? r:: r::_l:r::_l." s

* Organise students into pairs.

* Explain the steps of the activity.

* Allow students to study the picture and questions
in the textbook. \. Bt o e el il A Tl bt wehat

¢ Refer students to what the characters are saying ehe Following questior cy. parki et

Dl T iy Jhee

for their investigation. 1) Whereda they Ine®. | habtar. Explain why

* Ask students to think about how a sea turtle and a ' ST R
tortoise are alike or different.

* Give enough time for students to do their findings.

0 Discussion for findings (20 min.)

* Ask students to present their findings from the
activity.

e Write their findings on the blackboard.

* Facilitate active students' discussion.

¢ Confirm the findings with the students.
(Continue)
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Teacher's Notes

* The name of the freshwater turtle in the acitvity is 'red-bellied shartnec turtle' living in Papua New Guinea. The
freshwater turtle lives on land near rivers and ponds.

¢ Turtles and tortoise are similar. Both are reptiles and have a shell. But sea turtle adapts to the habitat in the ocean. It
has flippers to swim fast whereas tortoise has feet to walk and adapts to live on land. It has dome-shaped shell to
safely keep its body inside when it is attacked by predators.

« Facilitate students to link these characteristics (adaptations) and their habitats by carefully observing from the pictures.
Uncertain facts that cannot be identified from these pictures are not necessary to be discussed, because they may be
difficult to confirm.

Additional Information about Adaptation to Habitats

* Animals can live in many different places in the world because they have special adaptation to the area they live in.

* Animals depend on their physical features which is called the structural adaptation which enables them to obtain food,
keep safe, build homes, withstand weather and attract mates.

 Structural adaptations include; body colour, body covering, beak type, claw type, etc.
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Students will be able to: Students are able to:

¢ Explain how different organisms adapt to ¢ Describe how different organisms adapt their body parts to
their habitats. the different habitats.

* Infer how a sea turtle and tortoise adapt to * Describe the adaptations of a sea turtle and a tortoise to
their environments. their environments by comparing their body parts.

* Investigate the adaptations with interest. * Enjoy investigating the adaptation actively.

* Based on their findings, ask these questions as
discussion points.
:Where do they live? (A sea turtle lives in the

e ocean, but a freshwater turtle lives on land
Organisms nead 1o adapt 10 their habitats 1o survive. Habitats are different, near rivers and ponds.)
s organsms lvieg in different habitals need different adaptations i survive QWhy do the:! have the different Shape of

Adesert 15 ong of ihe habitals, The desarl 15 & place with very [ille water I
can be hot and dry. I & hard for organismes 1o gel food and waler in a desarn

legs? (Because they live in different

Desert organisms have adagtations o desert habitats. A camel stores fat habltats.) . )
in i1s humpis) that helps it to sunvive long penods without food and water A :How do the flippers of a sea turtle help it to
cartus plant has thick stems and waxy skin thal holds water for survival Ina live in the ocean? (Flippers help a sea turtle

dry habital to swim in the ocean.)

Q:If a freshwater turtle lives on land what body
parts helps it to move around? (The feet
helps it to walk on land.)

Q:How do animals adapt to their habitats?
(They adapt their body parts to their habitats

to survive.)

* Conclude the discussions.
Organigms living in waler atso have adaptalions thal halp them to meéel their e Summary (10 min.)
neads, Some animals such as fish and dolphins have fins or flippers that help
tham swim through water, Arimals living on land have dilerent adaplations.

%

* Ask students to open their textbooks to the

They heve legs that help them to walk easily on land, Some animals such as summary page and explain.
birds have wings that felp them iy in the air e Summarise today's lesson on the blackboard.
e T e Ask these questions as assessment:
SR R questio |
e S Q: Why do organisms need to adapt to their
habitats?

Q: How do they adapt to their habitats?
* Ask students to copy the notes on the blackboard
into their exercise books.
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Sample Blackboard Plan

Title: Discussion
Adaptations to habitats Q:Where do they live?
Key question

How do organisms adapt to their habitats?
Activity: Turtles adaptation

Summary
+ Organisms need to adapt to their
Q:Why do they have the different shape of habitats to survive.
legs? « Habitats are not the same so organisms
need different adaptations.
For example:
- In water, animals need fins and flippers
to swim.
- On land, they need feet to walk.
- In the air, they need wings to fly.
- In desert, organisms need the body
Q:How do animals adapt to their habitats? parts that hold water or store food.

Q:How do the flippers of a sea turtle help it to
How are they How are they live in the ocean?
similar? different?

Q:If a freshwater turtle lives on land what
body parts helps it to move around?
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Unit:

Interaﬁtion
in the P :
Environment Topic : 9.2. Adaptations
Lesson Title
Lesson
10/14 Camouflage

Lesson Flow

o Introduction (10 min.)
* Recap previous lesson by asking :

Q:Why do organisms need to adapt to their

habitats?
Q:How do organisms adapt to their habitats?
¢ Provoke students to think of different kinds of
adaptations by asking:
Q:What kinds of adaptation do animals have in
order to survive?
e Introduce the key question

What is camouflage?

Activity (20 min.)
* Organise students into pairs.
Explain the steps of the activity.
Allow students to study pictures and questions in
the textbook.
Refer students to what the characters are saying
for their activity.
Ask students to do the activity.
* Give enough time for students to do their findings.
Ask students to discuss their findings in their
groups.
Discussion for findings (20 min.)
* Ask students to present where they found animals
in the pictures.
Write their findings on the blackboard.
(Continue)

Teacher's Notes

» Camouflage is one example of adaption that help animals to survive in their environment. Animals utilise camouflage

to avoid detection by both predator and prey species.

Chapter : 9. Habitat and Adaptation

Total lesson No: 63 / 87
Textbook page: 151 - 152

Preparation

nil

<) Camouflage

Organisms need to adapt to their habitats to survive, What other kinds
of adaptations do organisms hava?

—

,'?_:1 What is camouflage?

Activity : Can you find animals? )

What to Do:

1. Study the pictures below carokully &

Hry' rany animals

1 canypou find?

Whysee
0Tl Arermaly
déficul tahind?

The animals that are hunted are called prey. Prey animals often use camouflage to hide from predators. Camouflage is

a way of hiding that allows an animal to blend in with its environment or otherwise go unnoticed by predators. Some
animals hide themselves by blending with the background that matches their colours.

camouflage to continue to avoid detection.

Camouflage only works if it matches the environment. Animals that live in a variable environment must change their

Animal behaviour can also influence its camouflage ability since it may manifest a stronger tendency to physically

hide, flee or swing away from tree to tree as soon as they sense danger.
* As soon as some animals perceive changes in their environment, they relocate and select an environment which
closely matches their colour. This then increases their chances for survival.
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Lesson Objectives

Students will be able to:
e Understand what camouflage is.

* Explain how camouflage helps animals.
* Participate in the investigation with interest. .

Camouflage is a type of animal
adaplation. 1tis the colours, paltemns
or shape ol body parts-ol an animal
that-allows it 1o blend in with ils
summpundings. Camouflage heips
animals to hede from engmias and o
fmd their food

The colour and pattern of an owl's
feathiers hielps it to blend in with trees
making it easier to stay hidden from
ather animaks in the daytmme. A tigar
also uses camouflage, 135 striped

Tur halps il o Dlend in witlh the ail
grasses, The Bger can hun? without
being seen

Some nsects use thaeir body parts o
camaoullage. & stick insect uses camoufiage

1o ok like the branches or leaves of tha trees
where it ives. s physical appearance haelps the
stick mset 1o blend in with 1S Surroundings and
hide from its enemies.

The lollowing piclueres show examples of animals
camoufiaging

Sample Blackboard Plan

Title: Camouflage

Key question: What is camouflage?
Activity: Can you find animals?

Results:

What kinds of animals did you find? (tick)

Animals | Easy | Hard | Why?

Students are able to:

¢ Explain how animals camouflage themselves in the
environment.

State that animals camouflage themselves to help them to
find food and to hide from enemies.

* Enjoy finding animals in the pictures.

¢ Facilitate active students' discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:Which animals were easy or difficult to find?
Why? (Difficult to find: rabbit, deer, octopus,
and angler. Because their colours are similar
to the colour of their environment. Easy to
find: bird and frog. Because their colours are
different from the colour of their
environment.)

:What body parts of animals help them to
hide in their environment? (Their colours
and patterns and shapes of body parts.)

Q:Why are the colours and patterns of
animals' body parts helpful? (They help
animals blend in with the environment,
looking like one of the environment or hide
from their enemies.)

Q:Do you know some other animals that can
blend in with the environment? (Answers
may vary.)

* Conclude the discussions.

Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:

Q: What is camouflage?

Q: How does camouflage help animals?

Q: How do animals camouflage in the
environment?

* Ask students to copy the notes on the blackboard
into their exercise books.

(5]

Discussion

Q:Which animals were easy or difficult to
find? Why?

Q:Do you know some other animals that
can blend in with the environment?

Summary
« Camouflage is an animal’s adaptation,

Q:What body parts of animals help them to
hide in their environment?

Q:Why are the colours and patterns of
animals' body parts helpful?

that helps animals to hide from their
enemies and to find food.

- Animals use their colour, pattern and

shape of body parts to blend with their
surroundings.
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Unit:
Interaction
in the
Environment

Chapter : 9. Habitat and Adaptation
Topic : 9.2. Adaptations

Total lesson No: 64 / 87

Textbook page: 153 - 154

Lesson Title
Lesson

11/14 Mimicry

Lesson Flow

o Introduction (5 min.)
* Recap previous lesson by asking:

Q:What is camouflage?
Q:How do animals camouflage?

* Encourage students to think about other types of
adaptation by asking:
Q:Do you think organisms use their body parts

in different ways too?
Introduce the key question

What is mimicry?
Activity (20 min.)
* Organise the students to work in pairs.
Explain the steps of the activity.
Ask students to do the activity
Allow students to study pictures and questions in
the textbook.
Refer students to what the character is saying for
their activity.
.» Have students identify the owls’ eyes or the spots
on the butterfly's wings.

* Give enough time for students to do their findings.

Discussion for findings (20 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.

* Facilitate active students' discussions.

* Confirm the findings with the students.
(Continue)

Teacher's Notes

Preparation

animals picture, paper, markers

) Mimicry

0 Organisms usa their body parts to camoufiage themselves, Do
organisms use thair body parts in different ways?

e Activity : Which one is an owl's eye?

J

What to Do:

Thi spais on The

tuterflies wings are

© | semilar to the awds

153

* Mimicry is when animals or insects look like other dangerous, bad tasting or poisonous animals or insects. They

pretend to be what they are not.

* Animals copy or mimic other animals(called models) to fool their predators. Most often the mimics make predators

believe that they are an animal the predator fear or does not like to eat. Mimicry helps animals to live longer.

* Some snakes, butterflies and moths use this type of camouflage. Examples are the scarlet king snake, the hawk moth

and the Viceroy butterfly.

¢ In evolutionary biology, mimicry is a similarity of one organism, usually an animal, to another that has evolved
because the resemblance is selectively favoured by the behaviour of a shared signal receiver that can respond to both.

* Some birds can sing and dance to pretend to be like another bird example a Blue Jays can mimic several species of
hawks. Also Parrots and cockatoo mimicking sounds and human language.

Answers for activity

* Pictures 1, 3 and 4 are owls' eyes and the spot on the butterfly’s wing are pictures 2, 5 and 6.
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Students will be able to: Students are able to:

e Understand what mimicry is. ¢ Explain how animals mimic themselves in the environment.
* Explain how mimicry helps animals.  State that mimicry helps animals get food or protect

* Participate in the investigation with interest. themselves from enemies.

* Enjoy finding animals in the pictures.

* Based on their findings, ask these questions as
discussion points.

e Q:Why was it too difficult to identify the owls'

eyes from the spots on the butterfly’s wing?
Mimicry isa type of animal adaptation that allows an animal (o ook like (The SpOtS on the buttGTﬂY’S Wlng look like
arathar kind of anmal. Mimicry can keep. them rom baing eaten or it can owls' eyeS.)

hedp them get food i
pthem g an you guess why th ts of butterfli
Mimicry halps protect some lypes of bulterlies from birds. Some bulterlies

have large eye-spods on thelr wings, These spiis resemble the eyes of I k like th wl ? (The SpOtS on the

animnals such as owls 10 Scare away birds that want 1o eal the butterly, butterfly’s wing look like the owls' eyes,
¥ because other animals would think that that
butterfly is an owl, so it scare them away,
etc.)
Q:Do you know some other animals that look
like another animal? (Answers may vary.)
¢ Conclude discussions.

= — © summary (10 min,)
Otheer animals use mimicry 10 behava ke another animal, Some hanmless .
anakas have colours and pattarms that ook lika o Bty * Ask students to open their textbooks to the
dangerous snakes. Birds see these coloursand  help snimals to summary page and explain.
patterns and stay away. — e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:
Q: What is the meaning of mimicry?
Q: How do mimicry help animals?
Q: Give some examples of mimicry.
* Ask students to copy the notes on the blackboard
into their exercise books.

Some animals use mimicry for hunting
Angler fish has a lure that sticks out rom
its head. Tha lure looks ke small animals
such as worms, shnmps or smaller fish o
altract a fish's-attenion. Once a fish gets
ciosar 1o the lure, the angher fish eats it

154

Sample Blackboard Plan

itle: Discussion Summary

Mimicry Q: Why was it too difficult to identify the + Mimicry is a type of adaptation that allows

owls' eyes from the spots on the butterfly’s an animal to look like another animal.

wing? + Mimicry can keep animals from being

eaten or it can help them get food.

Q: Can you guess why the spots on the «» Animals mimic to pretend and behave like

butterfly's wing look like the owls’ eyes? other animals.

+ Mimicry helps animals to look for food
and hide from their enemies.

Key question What is mimicry?
Activity: Which one is an owl's eye?
Result:

Which pictures are owls’ eye?

Q: Do you know some other animals that
look like another animal?
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InteLrJQgéion Chapter : 9. Habitat and Adaptation Total lesson No: 65 / 87

in the ic - i Textbook 1155 -1
Environment Topic : 9.2. Adaptations extbook page: 155 - 156

Lesson Title Preparation

Lesson pictures, papers, markers
12/14 Behavioural Adaptation

Lesson Flow

o Introduction (5 min.)
* Recap previous lesson by asking:

1. ,-1) Behavioural Adaptation

. L. Behaviour is also an adaptation. It is the way organisms behave to
. 2
Q:What is m|m|.cry. / . 0 Survive.
Q:How does mimicry help animals?
. e - -
Q:Giv me exampl f mimicry. v How do organisms behave to survive in their
Give some examples o c |:--.:, ,_.J environment?

* Refer students’ to their experience of an animal
behaviour in their environment.

Q:Why does a snake or a lizard stay in the

shade of plants and rocks?
(To avoid gaining too much heat from direct e e

sunlight, or to hide themselves) e i oo
Introduce the key question
How do organisms behave to survive in their
environment?
e Activity (20 min.)
* Organise students into pairs. o
Explain the steps of the activity.
Allow students to study the pictures and questions
in the textbook.
Refer students to what the characters are saying
for their activity.
* Give enough time for students to do their findings.
Ask students to discuss their findings in their
groups.
Discussion for findings (20 min.)
* Ask students to present their findings from the
activity. 4
* Write their findings on the blackboard. 155
(Continue)

(3]

Activity : Animal Behaviour

What to Do:

Each habetat
b ditferent

conditions.

Teacher's Notes

Behavioural adaptations are the things organisms do to survive. For example, bird calls and migration are behavioural

adaptations. Adaptations are the result of evolution. Evolution is a change in a species over long periods of time.

Adaptations usually occur because a gene mutates or changes by accident! Some mutations can help an animal or plant

survive better than others in the species without the mutation.

* Several adult lions and their cubs live together in a group, called a pride. When a mother lion catches food, she shares
it with the pride.

 Sea turtles travel thousands of kilometres to find a warm beach to lay eggs.

e Many fish swim together in schools. It is hard for an enemy to see and catch a fish in a large school.

* Most animals in Earth’s history have not adapted to changes. When animals cannot adapt to changes, they die out, or
become extinct.
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136

Lesson Objectives

Students will be able to:

¢ Understand what behaviour is.

¢ Explain how behaviour helps animals.
¢ Communicate ideas with others.

Behaviour is & typa of adaptation, It is the way that animals act or react i
ther ennvironment. Behawaur halps animals 1o find food and water, monve 1o

sale places and protect themselbves -

Some animals move from ang habitat 1o R ;
=~

anather where the weather is warmer or
whera Ihay can find lood. This 12 called
migration For example, some birds

move 1o another habital during winter to ba
in a place wherg the habital s wanm

Some animals have behavioural
adaptations thal help them to sunvive n cold
wirter, Bears go into a long deep sieep through
the winter. This is called hibernation. They
neead fitte or no food during hibermation. So do
Irogs, snakes and evan some insects. Empanor
penguing gather together in the cold 10 keep
wanmm

Oiher animaks behave in different ways.
Female furtles always return 10 the same beach
where thay hatchad 1o lay thelr 8gos. Some
animals such as birds and fish travel in a large group that helps o protect the
members of the group from engmias.

Sample Blackboard Plan

Title: Behavioural Adaptation

Key question: How do organisms behave to
survive in their environment?
Activity: Animal behaviour

Reason for

Behaviour .
behaviour

Animals

Penguins

Discussion
Q: In what climate do penguins and rats live?

Q: Why do penguins come together?

Q: Why does a rat live in a burrow?

Q: How do their behaviours help them?

Students are able to:

* Explain the meaning of behaviour.

* State the different ways that animals act or react to its
environment.

 Listen to others' ideas with respect.

¢ Facilitate active students' discussions.

* Confirm the findings with the students.

* Based on their findings, asks these questions as
discussion points.

Q:In what climate do penguins and rats live?
(Penguins live in very cold climate with
negative temperature. Rats live in very hot
and dry climate.)

Q:Why do penguins come together? (To
prevent themselves freezing to death, to
conserve heat and shelter themselves from
the cold.)

Q:Why does a rat live in a burrow? (To
conserve body water, to stay out of the heat,
etc)

(5]

their behaviours help them? (Their
behaviours help them protect themselves
and get water for surviving.)
Q:Do you know some other behaviours of
animals? (Answers may vary.)
* Conclude the discussions.
Summary (10 min.)

» Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:
Q: What is behaviour?
Q: Why do animals act in such behaviour?
Q: How do animals act to survive in their

environment?

* Ask students to copy the notes on the blackboard

into their exercise books.

Q: Do you know some other behaviours

of animals?

Summary

« Behaviour is a type of adaptation
which is a way that animals act or
react to their environment.

- Migration and hibernation are
examples of behavior.

« Behaviour helps animals to:
- find food and water .
- move from place to place.
- protect themselves from enemies

and severe conditions.
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Lesson Title

Summary and
Exercise

Lesson
13/14

ec0cccccccccce

Tips of lesson

ﬂ Summary (20 min.)

* Recap the main learning contents covered in this topic.

* Based on the main learning contents ask students the
following questions.
@ Q: How do animals adapt to their habitats?
© Q: What are some ways animals adapt to their
habitats?
© Q: Why do animals use camouflage?
» Explain and correct the learning contents if they still
have misconceptions.
* Verify their understanding with the summary points.
* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.
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Total lesson No: 66 / 87
Textbook page: 157 - 159

Whal Is Adsptation?

_| An nciagriation is e use of o body part o befimvous thal felos an omanism
Gyl in B anvl orrmen

_I Behandonr & iha wiry (IGanams act in b oensn sduahon

Adaptation o Habitats

_J Adaptaton helps ceganssms 8o get food, hide rom other
aninials and survive 0 oondSons of Thei habdats

_| Chgameasms Fing i dilarend fhuditins Deed difesnt
WApEtONG B BV

Camoullage

____] Camouliage is The cololr, palfon o he shape of the
bodhy parts of animals that aliaws therm o blend inwith
their surroundings

| Camoulisge hesps animali s hide from onesmees and o
laoi for iood withcot belng ssen

A riaf tewrals i el o Pen

Mimicry

[} numicry i a type ol ansmal adopeasoe B plkces an
andmial 1o look B aroshar king of gnimat

] Mmicry can keen animals from Beand ealen or bels
thafr 30 gat feod.

_l ST NATTIESS. ANITIALS Nane COIOLTR. AN pAmfEmsS. tha
Ik kn thos o of dengenouy animals

[ e

Behavioural Adaptation

__| Behawiour & a lype of adamiason. 1S & way Sl armals 604 o onct 1 e
amvtonemaent. kigraton and hibernation ane gxamples of the behaviooe

_'_| Behattour Falos sremats find hecd and waldr, monee b5 5% place and prolec]
therrsetvis

O, Complets anch sanlence wih Sw comect wond
187 A el Bocly DAt oo ik Dehayionr Pidod T 0l G i sorvin in g

arArnmanE i calod

) Orgianmsss s s cifferaiil
FuFYR

13} A adaplation il abows an animal 15 ook ke anoffer kind of arimal is
calied

[4) An sdaplation irul makes animals fa a1 or react 10 jis emdronmesd s caled

0 thisy eed i adap! i order i

O Choose Shw lefler with the porec] answes
11} Wihned =5 the adaplason for caclus plant 1o hav Thck S3ms and wany slon’
A To Bl wates in diy ermoormen|
B T airact aramais fod poknation
G, To pike animals ad iny 1o el o
0. T sbosy vell e 40 e Gul ity

121 Wity 0 Soonha et bland it with B sumbursngs 7
A Torhicks o enomies
BT scans vy g
T o satnn omar Enimats
0, To ber pasy o be soen

03, Some bumerlies have Lrga eye-spaots on
M wersgs Wiy &0 the ButsTies Puns
wch arye-spois T

QML Hiow gy S0 afiriils Datuined duhing coll wintlss 10 suive?
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Exercise answers

Ql. Q3.

(1) adaptation To scare away birds that want to eat them.

(2) habitat/environment

(3) mimicry

(4) behaviour Q4. Expected answer
The animals such as bears go into a long deep
sleep through the winter to survive with little or

Q2. no food.

(H A

2) A

Explanation of Science (3
Extras Chapter

. sScience Exirags
€) Science Extras (10 min)
¢ Give opportunities to students to closely observe the How does an octopus use camouflage,
. . mimicry and change its colours?
nature and its phenomena in the world.
* Allow students to ask questions that demonstrate RO AN Ak TRLEMCL T QRMUOAPE IR SHICH SRS (e A
@il and nico o animals nat want 10 at hem Dcwpmu.qugmd

curiosity about the content in the science extra. wision and thisy use & o beties camoutiage
thamsalves
An pefopus can changs e way its skn boks
and feats. It 0onirods 1o muschas under 15
skl oy chunmeying 26 shin 1o pusteh s fock's of
plants bumrginess naat io Bend in It
It can afsa changs the way |l Moves. It mimics 8

| codopaas: e B mpck

ok, by not only foksing #s eght tentacles bgs)
el hothe body bt changing the way s sion inoks. B can also chango tha

way i swiims b mimic B wily wibves imighil push a rock Elrﬂsgh'll‘n aein
Thia oCiops can chanpe ihe colur-of its skin

It can control e colowr of its skin because ||
has special calls in s skon hat are Idad with
ditfergnt coloars. If thir ottopues ralaces the
muscles connocied io s rad colour cells, thesn
opils will Decame nealy Smas and we woukd not
B plfe 10 so fed on the ociopus shin,
Howewer, (F 1he oclopus siresches tha muscles
conmaciad to its red colour ceds, these calls will
also hralch and gt bagger so thal wa would ba
Abrke 3 S bals of ned oo e Delopus” Skin

By chandging e sizes of all the d@ferent
ooloured calls; 1ha oClopus can vary ragily
cragle coimplen patterns (Mal abkow it 1o batter
Blend in with 85 surmoundings.

e = 5
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Total lesson No: 67 / 87
Textbook page: 160 - 161

Lesson

14/14

Lesson Title

Chapter Test

Answers of the Chapter Test

150

160

Complete each sentence with the correct word.

(1) The part of the environment where plants and animals live to get all
their needs is called habitat ;

(2) Animals can camouflage themselves by blending in with their

surroundings using their colour , patterns or shapes of body
parts.
(3) Some butterflies use mimicry by having two large eye-spots on

their wings to imitate an owl's eye to scare birds away:.

Qg Choose the letter with the correct answer,

(1) Which animal lives in a freshwater habitat?
A, Whale
B, Tuna fish
@Frug
D. Lobster

{2) What is the type of adaptation when geese fly away from winter to

summer in other regions?
A, Mimicry

Behawow
C. Acting
D. Camoutlage

(3) Which statement best describes the rainforest habitat?
Trees and other plants tend to grow close together.

B. Mast plants are grass which animals eat,
C. There are a few trees growing with fewer rainfalls
D. Most plants grow in lots of water with areas of grass.

{4) If the sea turlle was living on the land,
which of its body part would adapt to
that environment to survive?

A Eyes

B. Head
@Flipp&‘-r$

D. Nose




(1) Observed the dried branches on the

(3) What is the purpose of the lure on this fish?

(2) The giraffe lives in the savannah grassland of

picture on the right. There is an insect
amaong the branches. Explain what made
the insect difficult to be spotted?

The insect looks like the branches of a tree
with the similar colour, texture and shape.

(2) Algae is a kind of plant. Why does it live and float near the top of

the open ocean surface?
Because they need sunlight to make their own food.

(Expected answer) The fish use the lure to

imitate a wriggling worm which attracts small
fish closer to be eaten.

(1) The picture on the right is the result of drought causing a pond to

dry-up. How is the habitat change good for
the plants and animals?

(Expected answer) Many pond animals and
plants would die but the dried-up pond will
become a habitat for other plants and animals

to live in.

Africa. One of its main food is eating the leaves
of a tree. How has the giraffe adapted to eat the

leaves at the very top of the tree?
(Expected answer) The giraffe is adapted to the

environment by having a very long neck that
enables it to reach the leaves at the top of the tree.
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Strand : LIFE
Unit : PLANTS

Chapter 10. Plant Growth

Chapter Objectives

Students will be able to understand the '

parts of a seed, necessary conditions for D@[FD N ¢
seed germination and plant growth through
the experiments.

Topic Objectives

10.1 Needs for Seed Germination

We learnt about the
fife cycle of plants.

Students will be able to;
Identify the three main parts of a seed.

+ Explain the way water makes the seed
to germinate.

* Recognise that air is a condition needed
for germination.

Investigate the way in which This picture is from the chapter heading of the textbook
temperature affects the germination of showing a seedling of a bean seed.
seeds.

10.2 Needs for Plant Growth

Students will be able to;

« Describe the changes the plant goes
through when there is no water.
Identify light as a condition for plant
growth.

Describe the changes in the plant that
is grown with fertiliser.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Characteristics of } - Life Cycle of Plants } - Plant Growth } - Plants and Water
Plants - Reproduction and

Heredity in Plants

Prior knowledge for learning this chapter;
+ Explain the structure of plant parts.

+ Describe the life cycle of plants.

Teaching Overview

This chapter consists of 10 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

Inside of a Seed
1 What is the structure of a seed? 163 - 164

Conditions for Germination 1: Water
2 ) 165 - 166
Do seeds need water to germinate?

10.1 Needs for Seed 3 Conditions for Germination 2: Air 167 - 168
Germination Do seeds need air to germinate?
Conditions for Germination 3: Temperature
4 . 169 - 170
Do seeds need proper temperature to germinate?
5 Summary and Exercise 171 -172

5.2.1

6 Conditions for Plant Growth 1: Water 173 - 174
Do plants need water to grow?

Conditions for Plant Growth 2: Light
10.2 Needs for Plant Do plants need light to grow?

Growth

175-176

Conditions for Plant Growth 3: Fertiliser
8 . 177 - 178
Do plants need fertiliser to grow well?

9 Summary and Exercise, Science Extra 179 - 181

Chapter Test 10 Chapter Test 182 - 183
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Unit: Chapter : 10. Plant Growth Total lesson No: 68 / 87

Plants Topic : 10.1. Needs for Seed Germination Textbook page: 163 - 164
Lesson Title Preparation
Lesson magnifying glass, razor blade, black or
1/10 Inside of a Seed dark paper to put the seed on while

observing

Lesson Flow

0 Introduction (10 min.)

¢ Review the Grade 4 lesson on 'Life Cycle of : 100 1

Plants especially on ‘SEEDS’.
Q:What are some properties of a seed?

« Motivate students to think about the inside of a m Inside of a Seed

seed by asking: . 0 Plant life cycle starts from a seed. A young plant comes out from a
:If we cut open a seed, what do you think we seed. Is there a part inside a seed that grows into roots or leaves?
will find? s
e Introduce the key question (2 ) (2;1 What is the structure of a seed?
What is the structure of a seed? s — o . —— =
Activity (20 min. (@@ Activity : Observing the inside of a |
v ) 0 p seed

e Organise the students into groups.
Explain the steps of the activity.
Remind students of safety rules for using a cutter.

What We Need:
© bean seeds soaked in water

‘--.—“

avernight, cutter knife, S canstulwian
* Demonstrate how to cut the bean seed into half to hand lens P A you cut a bean
the Students. What to Do: sead with the knife.
e Ask d do th .. 1. Remove the coat of the bean seed and cut it lengthwise with a knife.
sk students to do the aCthlty' 2. Observe the inside parts of the bean seed using a hand lens.
e Check students’ activity and if necessary guide the Sketch its structure,
students towards their ﬁndings o 3. Record your observations in your exercise book, *
. . . 4. Share your ideas with your classmates. Discuss which -
° GIVC enough time fOI' the students to dO thelr parts of the sead will grow into roots, stem and leaves. -
findings. I
. e . . Inside of a seed
e Ask students to discuss their findings with their : _
groups. \
0 Discussion for findings (20 min.) ’ ,
e Ask the students to present their findings from the . £
o e ‘J;J ;My abservation
activity. .
e Write their findings on the blackboard.
¢ Facilitate active students’ discussions. ¥ ) 163
(Continue)

Teacher's Notes

Flowering plants can be classified into two categories:

dicotyledon and monocotyledon. A bean seed, a dicotyledon
(dicot), has a tiny embryo tucked between two halves of the germinates.
seed. These two halves of a bean seed are cotyledons or seed

leaves. The cotyledons are filled with stored food. The seed -
leaves are usually quite different in form from the leaves that
develop later.
A corn seed is a monocotyledon that has a tiny embryo inside it.
However, the seed will not separate into two parts when the seed
Bean

Dicotyledon Monocotyledon
Two cotyledons when it Single cotyledon

when it germinates.

coat is removed. The inside layer of tissue around the embryo of
the seed called the endosperm stores food for the embryo. There
is only one seed leaf (the cotyledon) which is quite thick and not SAFETY
packed with food. Keep their fingers away from the knife cutting edge.
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Lesson Objectives

Students will be able to: Students are able to:
¢ Identify the three main parts of a seed * Describe the three main parts of a seed based on the results of
through their observation. observation.
e Understand what the three main parts of a * State the characteristics of the three main parts of a seed.
seed are. e Sketch the inside of a seed by paying attention to the three main
e Observe the inside of a seed with interest. parts of a seed.

e Confirm the findings with the students.
e Based on their findings, ask these questions as

e discussion points.
Q:What kinds of seed parts did you find? (Peel
There are three main parts of a seed: seed coat, embryo and cotyledon. or cover, a part that looks like a small plant,
Seed coat is the hard outer layer of the seed covering around the embryo white part.)

and the cotyledon. It protects the embryo and the cotyledon. Embryo is the o Explain three main parts of a seed as seed coat
tiny plant inside the seed. It will develop into roots and leaves. The embryo ’

rests inside the seed until the conditions are right for it to start to grow. embryo and cotyledon, ask these questions:

Cotyledon is the part that stores food, known as starch. A young plant Q:What part of the seed covers the embryo
uses the starch until it is big enough to make its own food. and the cotyledon of the seed? (Seed Coat)

S Q:How can you describe the seed coat? (Hard

it will develop outer layer covering the whole seed.)

into roots and

leaves. Q:Can you guess which parts of a seed grow

into roots, stem and leaves? (Embryo,
T because it looks like a small plant.)
ot e oo * Conclude the discussions.

that a seadling

Uses 15 grow. e Summary (10 min.)

e Ask students to open their textboks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

e Ask these questions as assessment:
Q: What are the three main parts of a seed?
Q: How does a seed coat work?
Q: Where does the leaf and root grow from?
Q: Where does the seed gets its food from when

it’s growing?

e Ask students to copy the notes on the blackboard

into their exercise books.

164

Sample Blackboard Plan

Title: Discussion
Inside of a Seed Q: What kinds of parts did you find?

Key question

What is the structure of a seed? Sead coat —
Activity: Observing the inside of a seed Q: What part of the seed covers the embryo Cotyledon

and the cotyledon of the seed? « Seed coat is the hard outer layer of the
Q:How can you describe the seed coat? seed covering around the embryo and the
cotyledon It protects the seed.

Q: Can you guess which parts of a seed grow - Embryo is the tiny plant inside the seed. It
into roots, stem and leaves? will develop into roots and leaves.

- Cotyledon is the part that stores food,

Summary known as ‘starch’ A young plant uses the
« There are three main parts of a seed. starch to grow.

Drawing
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Total lesson No: 69 / 87
Textbook page: 165 - 166

Lesson Title

Lesson = ~ghditions for

2/10

eeccccccccccce

Germination 1: Water

Preparation

plastic/paper cups or cut-water plastic
containers (improvised cups)

Lesson Flow

ﬂ Introduction (10 min.)
* Review the last lesson.
Q:What are the three main parts of a seed?
e Explain the meaning of germination.
e Encourage students to think about the conditions
for seed germination by asking:

Q:What does a seed need to germinate?

Introduce the key question

Do seeds need water to germinate?
9 Activity (20 min.)
This lesson setup is done together for Lesson 3
Condition for Germination 2: Air and Lesson 4
Condition for Germination 3: Temperature
¢ Organise the students into groups.
e Explain the steps of the activity.
» Refer students to the experiment setups below the
activity and the characters.
e Ask students to do the activity.
* Check students’ activity and if necessary guide the
students in setting up their experiment.
* Ask the students to observe the seed for the next
3-5 days and record their observations.
Q Discussion for findings (20 min.)
e Ask students to present their results from the
activity.
* Write their results on the blackboard.
(Continue)

(1]
(2]

Conditions for
Germination 1: Water
Plant life cycle starts from a seed. The seed sprouts and a seedling

grows. The process of the seed growing into a seedling is called
germination. What conditions do seeds need to germinate?

? Do seeds need water to germinate?

What We Need:
© bean seeds, water, tissue

. Activity : With and without water
paper, wo cups

et %

Fold the tissue paper so that it will fit inside the

cups A and B as shown bielow.

2. Wet the paper in the cup labelled A until it is
completely moist.

3. Place the bean seeds on top of the paper in-each

cup and put the two cups at the same location. Always

keep Cup A moist.

-

What conditions are the
same or different in this
activity? Can you identify
them?

i

. Observe the seeds for a week, Record your observations
in your exercise book.

. Share your ideas with your classmates. Discuss which
beans germinated and why.

W

How can we control
the conditions?

Tissue paper B Tizsue paper

with water without water

Teacher's Notes

SAFETY: Emphasise the Safety Rules when using water to avoid slippery floor and wetting their clothes.

¢ Teach this lesson only up to the Activity and STOP.

¢ As soon as the seeds in cup A germinate (around after 2-4 days), then Discussion and Summary can be taught.

* Check every day that the tissue in cup A is moist and the tissue in cup B is dry.
* The cotyledon is the food storage area of the seed. The purpose of the seed coat is to protect the seed from physical,

temperature-related, or water damage. The seed coat also ensures that the plant seed remain in a state of dormancy
until conditions are right for the plant embryo to germinate, or sprout.
* When the seeds are immersed in water for some time the seed coat becomes soft allowing the seed to germinate.
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Lesson Objectives

Students will be able to:
e Identify the condition for seed germination .

through experiment.
e Understand what germination is.
e Show keenness to learn.

We found out that the seeds placed on wet tissue
paper germinated but the seeds placed on dry
tissue paper did not germinate.

A B

Tae
¢ g
\-_‘dJ

Without water

0

——
With water

The germination happens inside

the seed. Seeds need the right
conditions to germinate. Water is one
of the important conditions for seed
germination. Seeds need water to germinate.

Seeds are usually dry. They might have to wait for years to start growing.

What conditions were
same or different?

From this result, what did
you find out? What does a
seed need to germinate?

Students are able to:

State that water is one of the important conditions for seed
germination by controlling the different conditions.

¢ Explain the meaning of germination.

¢ Participate actively in the setups in Lessons 3 and 4.

 Facilitate active students’ discussions.

e Confirm the results with the students.

* Based on their results, ask these questions as
discussion points.

Q:Compare the seeds in cups labelled A and
B. What conditions were different? (Seeds in
Cup A were in wet tissue while seeds in Cup
B were in dry tissue.)

Q:What conditions are the same for seeds in
cup A and B? (Same air, location, same light
and same temperature)

Q:What do you think caused the seeds in cup
labelled A to germinate? (The water in the

| The seeds were given
! water or not given water.
1

Same conditions

» The seeds were

| exposed 1o air,

I' The seeds were placed
' at the same location

|‘ with the same amount

: of light and at the same tiSSUG)
, temperature. ©  ° Conclude the discussions.
@ summary (10 min,)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

e Ask these questions as assessment:

When a seed comes into contact with water, water allows the seed to swell
up until the seed coat splits apart and the seed embryo absorbs water. Water
makes the embryo ‘wake up’ from its hibernation and staris growing.

Q: What is germination?
Q: What conditions are the same and different in
cup A and B?

a5 into contact with water

sbsarh water

Q: What condition does a seed need to
germinate?
* Ask students to copy the notes on the blackboard
into their exercise books.

Sample Blackboard Plan

Title: Conditions for
Germination 1: Water

Key question
Do seeds need water to germinate?

Activity : With and without water

Seed in tissue
paper without
water

Seed in tissue
paper with
water

Day

1
2
3
4

Discussion
Q: Compare the seeds in cups labelled A
and B. What was the difference?

Summary

® The process of the seed growing into a
seedling is called germination.

® Seeds need the right condition for

. germination.
Q: What conditions are the same for seeds

. ® \Water is one of the important conditions
incup Aand B? - P

for seed germination.

Q: What do you think caused the seeds in
cup labelled A to germinate?
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Total lesson No: 70 / 87

Textbook page: 167 - 168

Lesson Title

Lesson = ~gnditions for

3/10

eeccccccccccce

Germination 2: Air

Preparation

pet bottles or improvised cups

Lesson Flow

ﬂ Introduction (10 min.)
¢ Review the last lesson.

Q:What is germination?
Q:What conditions are the same and different in

cup A and B?
Q:What condition does a seed need to

germinate?
e Encourage students to think about another

conditions for germination by asking:

Q:Are there any conditions for seed
germination?
9 Introduce the key question

Do seeds need air to germinate?
Activity (20 min.)
This set-up is done together with: Lesson 2
Conditions for Germination 1: Water and Lesson 4
Conditions for Germination 3: Temperature.
e Explain the steps of the activity.
* Refer the students to the experiment setups below
the activity and the characters.
e Ask the students to do the activity.

* Check students’ activity and if necessary guide the

students in setting up their experiment.
* Ask the students to observe the seed for the next
3-5 days and record their observations.
Q Discussion for findings (20 min.)
* Ask students to present the findings from their
activity.
(Continue)

(3]

Conditions for
Germination 2: Air

When a seed comes into contact with water, the seed germinates.

Are there any other conditions for seed germination?

9 Do seeds need air to germinate?

What We Need:
© bean seeds, water, tissue

. Activity : With and without air
paper, two cups

od I ‘
What to Do:

1. Fold the tissue paper so that it will fit inside the cup.

2. Place the paper in each cup and
then place bean seeds on top of
the paper,

3. Wet the paper in Cup A until it is
completely moist. Pour water in Cup B until the bean seeds
are submerged.

4. Place both cups at the same
logation,

5. Observe the seeds for a week.
Record your observations in your exercise book,

To investigate how seeds
grow with and without
access to air, what conditions
should we control?

We must place both cups at
the same place so that all
the conditions should be the
same EXCEPT access to air.

6. Share your ideas with your classmates, Discuss which
beans germinated and why.

Bean seeds
placed on the
wet paper,

Bean seeds
submergad.

Teacher's Notes

Tips for the Lesson

* Seeds cannot breathe in water because they don’t have organs like gills for fish to do so. That is the reason as to why

water is used as the condition to prevent oxygen from the air to reach the seeds.
* If other seeds other than bean seeds are used in this lesson, make sure you check that they do not float in cup B.

* In the dormant condition the seeds respiratory rate is very low and so oxygen is required in very small quantities. But
for germination, oxygen is needed in large quantities. The seeds obtain oxygen that is dissolved in water and from the
air contained in the soil. If soil conditions are too wet, an anaerobic condition persists and seeds may not be able to

germinate. Oxygen is necessary for respiration which releases the energy needed for growth. Germinating seeds

respire very actively and need sufficient oxygen. The germinating seeds obtain this oxygen from the air contained in
the soil. For this reason that most seeds sown deeper in the soil or in water-logged soils (i.e. oxygen deficient) often

fail to germinate due to lack of oxygen.
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Lesson Objectives

Students will be able to:

e Identify the condition for seed germination
through the experiment.

* Explain how to control the condition to see if ¢ Describe the way to setup the experiment to determine

a seed needs air for germination or not.

Students are able to:
e State that air is one of the important conditions for seed
germination by controlling different conditions.

whether air is a condition for germination.

¢ Demonstrate keenness in setting up experiments.

1
: The seeds were exposed
1 to air or not exposed

We found out that the bean seeds placed on wet !
tissue paper germinated but the bean seeds that
were submerged did not germinate. }

A B

Same conditions

: The seeds were given

| water

: The seeds were placed
1 at the same location

: with the same amount

: of light and at the same

seds submerged ! temperature.
1

From this result, what does a seed
need to germinate? A bean seed
submerged, this means ...7

A bean seed placed on wet tissue paper is exposed to air. On

the other hand, a bean seed submerged is not exposed to air

because it is covered with water. From this result, we find that

seeds need air to germinate.

Seeds need oxygen in the air for germination. Seeds cannot make food like
adult plants do. Instead, they use the oxygen together with starch stored in
seeds to make energy. When oxygen gets to the seeds, the oxygen helps the
embryo burn the starch stored in the cotyledon. Burning the starch produces
energy. The embryo uses the energy to grow.

Cotyledon

The more an embryo grows,
the more withered cotyledon

kY -
is. This is because an embryo /)lr \ [ \ -
uses starch stored in the / | .
\
cotyledon to grow. _.»’f \
/ N

Sample Blackboard Plan

Title: Conditions for Discussion

Germination 2: Air

Key question
Do seeds need air to germinate?

Activity : With and without air

cup A and B?

Seeds in tissue for cup Aand B?
Day paper with

water

Seed:s fully
submerged in
water

(5]

Q: What is the condition that is different for

Q: What are the conditions that are similar

Q:Which cup did the seed germinate?

e Write their results on the blackboard.

¢ Facilitate active students’ discussions.

e Confirm the result with the students.

Based on their results, ask these questions as

discussion points.

Q:What is the condition that is different for cup
A and B? (Seeds in cup A are exposed to air
and seeds in cup B are not exposed to air.)

Q:What are the conditions that are similar for
cup A and B? (Seeds in both cups (A and B)
have water, placed in the same location,
same light and same temperature.)

Q:Which cup did the seed germinate?

(Cup A)
:What condition does the seed need to

germinate in cup B apart from water? (Air)
¢ Conclude the discussions.

@ summary (10 min,)

e Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

e Ask these questions as assessment:
Q: What conditions of seeds in cup A and B were

the same and different?

Q: Why did the seeds in cup A germinate?

e Ask students to copy the notes on the blackboard
into their exercise books.

Q: What condition does a seed need to
germinate in cup A apart from water?

Summary

® Seeds need oxygen from the air to
germinate.

¢ Seeds use oxygen together with sugar to
make energy.

¢ Seeds make energy for the embryo to
grow using the sugar stored in cotyledon.
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Total lesson No: 71 /87
Textbook page: 169 - 170

Lesson Title

Lesson - conditions for

4/10

Germination 3: Temperature

Preparation

pet bottles or improvised cups

Lesson Flow

ﬂ Introduction (10 min.)
* Review the last lesson.
Q:Why don't the submerged seeds germinate?
* Encourage students to think about the relationship
between temperature and germination by asking:

Q:Does seed germination have a relationship

with temperature?
Introduce the key question

Do seeds need proper temperature to
germinate?
Activity (20 min.)

 This lesson setup is done together with those for
Lesson 2 'Conditions for Germination 1: Water
'and Lesson 3 'Conditions for Germination 2: Air.'

¢ Explain the step of the activity.

» Refer the students to the experiment setups below
the activity and the characters.

e Ask the students to the activity.

* Check students’ activity and if necessary guide the
students in setting up their experiment.

* Ask the students to observe the seeds for the next
3-5 days and record their observations.

Q Discussion for findings (20 min.)

e Ask students to present their results from the
activity.

* Write their results on the blackboard.

(3]

Conditions for Germination
3: Temperature

Seeds need water and air to germinate. How about temperature?
Does seed germination have a relationship with temperature?

Do seeds need proper temperature to
germinate?

~

What We Need:
© bean seeds, water,
tissue paper, two cups,

p
Activity : Warm or cold temperature )
cardboard box

What to Do:

1. Fold the tissue paper so that it will fit inside the cup.

2. Place the paper in each cup and wet the paper
in both cups until it is completely moist. Put the
bean seeds on top of the paper in each cup.

3. Put ore of the cups in a refrigerator, Place
anather cup in a classroom and cover it with the
cardboard box.

4. Observe the seeds for a week. Record your observations
in your exercise book.

5. Share your findings with your classmates. Discuss how

All the conditions for seeds
should be the same EXCEPT
the difference in temperature,
What conditions should be
the same?

temperature affects seed germination.

Refrigeratar

Cardboeard box

—— Whydowe have to
—~—— cover ane of the cups

~ with the cardboard box?

A isslie paper

* Facilitate active students’ discussions. iyl —
(Continue) = -/
Teacher's Notes
Tips for the Lesson

e This lesson’s Discussion and Summary will be taught after 2-4 days when the seeds in the carton box germinate.
e Other lessons in the topic after this topic maybe taught while waiting for the seeds to germinate.
e Average temperatures in PNG normally permits germination to occur without other forms of heating, unlike the

situation in cooler parts of the world.

* Seeds of tropical plants need tropical conditions to germinate. The soil temperature range in order for them to
germinate should be around 27 - 32°C and there must not be much variation in this.

* Temperature is an important factor because: (1) overheating or drying by the sun can damage or kill germinating seeds

quite easily; (2) conditions that are too cool, at higher elevations or in certain seasons, can slow germination and
encourage diseases and some kinds of seeds require a fluctuation of temperature between day and night.

160

169



Lesson Objectives

Students will be able to:

e Identify the condition for seed germination
through the experiment.

* Explain how to control the condition to see if
a seed needs proper temperature for
germination or not.

Students are able to:

e State that temperture is one of the important conditions for
seed germination by controlling different conditions.

¢ Describe the way to setup the experiment to determine
whether proper temperature is a condition for germination.

¢ Assist each other to do setups.

It is dark inside a refrigerator, so we
covered a bean seed placed in a classroom
with a box in order to make it dark,

We found out that the bean seeds placed in a
refrigerator did not germinate but the bean seeds
placed in a classroom germinated.

A B

Different conditions =
, The seeds were placed
'l at different temperatures,

Same conditions

, The seeds were given

I‘ water,

: The seeds were exposed
1 fo air,

I, The seeds were not

, exposed to light (dark

The temperature in a classroom is
warmer than that in a refrigerator.
This means that seeds need an
appropriate temperature for germination. Without the proper

temperature, the seeds will not germinate. In general, most

seeds will germinate at temperatures between 10°C and 35°C. Warmth
speeds up and improves the process of germination. Seeds seem to have a
system that makes them wait for warmer temperatures before sprouting.
Through the three activities, we find that seeds need three conditions for
germination: water, air (oxygen) and appropriate temperature.

From this result, what does
a seed need to germinate?

Alr (Cxeygen) Appropriate
‘Waler temperature

8

Seeds need water, air and appropriate femperature to germinate

170

Sample Blackboard Plan

Title: Discussion

e Confirm the results with the students.

e Based on their results, ask these questions as
discussion points.
:What condition is different between the
seeds in Cup A and the seeds in Cup B?
(Temperature)

Q:What conditions are the same between the

seeds in Cup A and the seeds in Cup B?
(The conditions of water, air; location and

light brightness/dark are the same.)

Q:Why do we have to cover the seeds in a

Cup A with a cardboard box? (It is dark
inside a refrigerator, so the condition of

brightness (darkness) should be the same.)
* Conclude the discussions.

Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

e Ask these questions as assessment:

Q: Which conditions of seeds in the refrigerator
and in the classroom were the same and
different?

Q: What condition does a seed need to germinate
from today’s activity?

Q: What are the three conditions for seeds to
germinate?

e Ask students to copy the notes on the blackboard
into their exercise books.

Summary

Conditions for Germination 3:

Temperature
Key question: Do seeds need proper
temperature to germinate?
Activity : Warm or cold temperature

Day | SeedsinCup A | SeedsinCupB

Q: What condition is different between the
seeds in Cup A and the seeds in Cup B?

Q: What conditions are the same between
the seeds in Cup A and the seeds in Cup B?

Q: Why do we have to cover the seeds in a
Cup A with a cardboard box?

® Seeds need appropriate temperature for
germination.

® Most seeds germinate at temperatures
between 10°C - 35°C.

® Warmth speeds up the process of
germination in seeds.

® Seeds need three conditions for
germination:

1. water,

2. air (oxygen) and

3. appropriate temperature.
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Total lesson No: 72 / 87

Textbook page: 171 - 172

Lesson Title

Summary and
Exercise

Lesson
5/10

ec0cccccccccce

Tips of lesson

ﬂ Summary (30 min.)

¢ Recap the main learning contents covered in this topic.

¢ Based on the main learning contents ask students the
following questions.
Q@ What are three main parts of the seed?
@ How can we get the seeds to germinate?
Q@ How do water, air and temperature help the seed to
germinate?
» Explain and correct the learning contents if they still
have misconceptions.
e Verify their understanding with the summary points.
* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (30 min.)

¢ Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

e After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.

162

Inside of a Seed

|_] There are three main parts of a seed: seed coat,
embryo and cotyledon.

D The seed coat is the hard outer layer of the seed
covering around the embryo and the cotyledon.
It protects the embryo and the colyledon.

|_] The embryo is the tiny plant inside the seed. It
will develop into roots and leaves.

|| The cotyledon is the part that stores food known
as starch for the young plant.

Conditions for Seed Germination 1: Water
| water is one of the imponiant conditions for seed

Embirye

Celyledon

garmination, Seeds need water fo garminate.

D When a seed comes into contact with water, it allows
the seed to swell up uniil the seed coat splits apart,
and the seed embryo absorbs water,

Conditions for Seed Germination 2: Air

|_| Seeds nsed oxygen in the air for germination.

Germination of bean
Bean seads
lumsmw
Bean soeds

|_I When oxygen gets to the seeds, the oxygen helps the Y
embryo to burn the food stored in the cotyledon. Burning ' o Wt oL

the food produces energy to gemminate and grow.

Conditions for Seed Germination 3: Temperature

I_I Seeds need proper temperature for germination,

LJ Warmth speeds up and improves the process of germination.

u Seeds seem to have a mechanism that makes them wait for warmer temperature
before sprouting.

171

Q1. Complete each sentence with the correct word.
(1) The cotyledon and embryo are covered by the .
(2) The causes the seed to swell up and split the seed coat apart
allowing the embryo to come out.
(3) The from the air helps embryo bum the lood stored in cotyledon,
(4) Warm speed up the process of germination.

Q2. Choose the letter with the correct answer.
(1) What is the correct combination of the name
of seed parts (i) and (ii)?
A i) is pollen and (i) is cotyledon,
B. (i) is cotyledon and (i} is embryo.
C.(i) is seed coat and (il) is embryo.
0. (i) is embryo and {il) is cotyledon.

(2) According to the experiment shown below, what |s needed
germination? =
A Water \
B. Water and sunlight "
C.Air : ke |
D.Darkness and air.

Q3. Answer the question below,
What are the conditions in cup Aand B ||
that are same and different?

A bean placad on the

wiet paper

Q4. Greg got some dry corn seeds and planted them in his garden. After five days, he
did not see any plants growing from the spot he planted the seeds. What could
be the two possible reasons for this?

ADean submargad
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Exercise answers

Ql. Q3. Expected answers:

(1) seed coat (1) Same Conditions

(2) water - Seeds are given water

(3) oxygen - Seeds are exposed to light and brightness
(4) temperature - Seeds are exposed to same temperature

(2) Different Conditions
- A. Seeds are not exposed to air
Q2. - B. Seeds are exposed to air
(H D
2) A
Q4.Expected answers:
- Seeds didn't germinate because they are not
exposed to water, air and proper temperature.
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Total lesson No: 73 / 87
Textbook page: 173 - 174

Preparation

. Lesson Title

Lesson - Conditions for Plant

Growth 1: Water

Lesson Flow

ﬂ Introduction (5 min.)
e Begin by referring the students to the lesson on
‘Seed Germination’.
Q:What conditions does a seed need to

germinate?
* Encourage students to think about the conditions

two same sized seedling, two plant pot,
water

¥

TR

Conditions for Plant
Growth 1: Water

o After germination, a seedling grows  Seeds need water, airand

for plant growth by asking: and changes into an adult plant. ?f;';'n’i‘:::?ﬁ?:ﬂf

:What conditions are necessary for plant What does a plant need in orderto young plants? what

g 0 iti ditions do th ed
rowth? grow well? What types of conditions ::;m;":ﬂ: pr::j::

. are necessary for plant growth?
Introduce the key question el ke

Do plants n water to grow?
Activity (20 min.)

Do plants need water to grow?

125 R\
* Organise students into groups. 9 Activity : With and without water )
e Explain the steps of the activity.
¢ Refer students to the experiment setups below the What We Need: What conditions should

activity and the talking character. ° :: ;Zi:n:os[i:eﬁa:f e # % 6 f’::?;i??f:éﬁ?:fiﬁ‘i?‘
* Ask students to do the activity. What to Do: R ey g
* Check students’ activity and if necessary guide the 1. Place seedlings A and B near the classroom window.

students in setting up their experiment. 2. Water seedling A s.very day, but do not water seedling B.

. 3. Observe the seedlings for a week. Record your

* Ask students to observe, describe and draw the L

plant in their table for the next five days. o 4. Share your ideas with your classmates. Discuss what happened to the
#=#STOP THE LESSON HERE AND CONTINUE seedling with or without water added and what it needs to grow.
AFTER A WEEK Il o <)

Discussion for findings (25 min.) .{amf N
* Ask students to present their results from the S

activity. = :
 Write their results on the blackboard. 7 \

. Watering Seadiing A Seadiing B No watering
(Continue) L @
Teacher's Notes

Tips for the Lesson

* The first part of this lesson will stop at the end of the activity. Allow for students to observe for a week (5-7 days).
Take note that this lesson should continue after the plant is dying that is if the leaves have completely fallen off
leaving only the stem. This is may occur within 5, 6 or 7 days. Otherwise, after one week complete the entire lesson by
covering the discussions of the result and finally the summary.

e In case the result does not turn out well within one week you can extend the time.

o If there is need to improvise with the materials used in the activity especially plant pot, you may do so.

e Below are the factors which teacher should focus the students attention to during daily observationsd with their
descriptions;

1. Height of plant (i.e. measurement of the height)

2. Colour of the leaves (i.e. green, green-yellow, yellow-green, yellow, brown)
3. Shape of the plant (i.e. growing upright, bending and sloping)

4. Number of leaves
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Students will be able to: Students are able to:

e Identify water as a condition for plant  State that water is one of conditions for plant growth by
growth. controlling the different conditions.

* Explain how to control the condition to see if ¢ Describe the way to set up the experiment to determine
a plant needs water for growth or not. whether water is a condition for growth.

¢ Facilitate active students’ discussions.
¢ Confirm the results with the students.

m Wh * Based on their results, ask these questions as
y do we have to
control conditions?

discussion points.

We found out that the plant that was watered grew well but Q:How did you control the conditions in order
the plant that was not watered did not grow well. to see if p'ant growth needs water or not’?
_!,, ifferant conditions (We placed two plants at the same place to
A = e control brightness and temperature as the
' e—— same conditions. We watered one plant but
' SR O 1 .
———— did not vyater the oth.e'r plant to control water
!light. ' as the different condition.)
PAEi e  The'seme temperature: Q:From the result, what condition does a plant

need to grow? (Water is important for plant

From this result, what do
plants need to grow? e g FOWTh . )
. ] : * Conclude the discussions.
Plants need water to grow. Water is the main component in ]
plants. Without water, plants cannot grow and survive. Water e Summary (10 min.)

can be absorbed through
the roots in the soil.
Water helps the plants

to move nutrients from
the sail up its stems and
leaves. Water keeps the
plant moist and flexible.
Plants also use water to
lower their temperature.
Water also helps the plant
to make its own food. The
moving water inside the
plant helps carry food to all
parts of the plant.

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

e Ask these questions as assessment:

Q: What conditions should be the same or
different in order to see if plants needs water
for growth?

Q: What condition is necessary for plant growth?

* Ask students to copy the notes on the blackboard
into their exercise books.

174

Sample Blackboard Plan

Title: Discussion Summary

Conditions for Plant Growth 1: Q: How did you control the ® Plants need water to grow. Water is

Water conditions in order to see if plant the main component in plants.
growth needs water or not?

Key guestion ® Water helps plants in many ways:

Do plants need water to grow? ® Water helps the plant move nutrients
Activity : With and without water from the soil up its stems and leaves.

® Water keeps the plant moist and

D .
ays Descriptns | Drawings | Descriptns | Drawings flexible.

Plant with water Plant without water

® Plants use water to lower their
Q: From the result, what condition temperature.

does a plant need to grow? ® Water helps the plant to make its
own food.
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Total lesson No: 74 / 87
Textbook page: 175 - 176

Lesson Title
Lesson
7/10

ec0cccccccccce

Growth 2: Light

Conditions for Plant

Preparation

same sized seedling, plant pot, water, card
board box (big enough to cover the plant
and pot)

Lesson Flow

ﬂ Introduction (5 min.)
¢ Review the last lesson.
Q:What conditions should be the same or
different in order to see if plants need water

for growth?
:What condition is necessary for plant growth?

e Encourage students to think about the other
conditions for plant growth by asking:

Q:Are there any other conditions apart from
water that plants needed for growth?

Introduce the key question

Do plants need light to grow?
€) Activity (20 min,)

For this activity each group has to prepare and

replant two seedlings from the germination

experiment and use it.

* Organise the students into groups.

* Explain the steps of the activity.

* Refer students to the experiment setups below the
activity and the characters.

* Ask students to do the activity.

e Check students’ activity and if necessary guide the
students in setting up their experiment.

¢ Ask students to observe, describe and draw the
plant each day for 5-7 days.

**STOP THE LESSON HERE AND TINUE

AFTER A WEEK

(Continue)

Conditions for Plant
Growth 2: Light

Plants need water to grow. Are there any other conditions for plants
to grow?

Do plants need light to grow?

i ™\
Activity : With and without light )
What We Need:
© two same sized seedlings in plant
pots, water, cardboard box

What to Do:

1. Place both seedlings in a sunny place but cover
one of the seedlings with a cardboard box.

2. Water both seedlings every day.

3. Observe the seedlings for a week. Record your

To investigate whether
plants need light for growth,
how should we control the
conditions? What cenditions

5 : % should be the same?
observations in your exercise book.

4. Share your ideas with your classmates, Discuss what
happened to both seedlings and what plants need to
grow,

Watering Watering

Why do we have to cover
one of the seedlings
with a cardboard box?

Cardboard
biox

\

Teacher's Notes

Tips for the lesson

175

* Students can use the seedlings from the germination experiment, replant it into a plant pot and use it in the experiment.
* Consider that this lesson is quite similar to the previous lesson However the conditions are different.

e If there is a need to improvise with the materials used in the activity especially plant pot, you may do so.

* In case the result may not turn out well within one week so if you wish to extend the time do so.

* Below are the factors the students should pay attention to during the daily observations with their descriptions.

1. Height of the plant (measurement of the plant height).

2. Colour of the leaves (dark green, light green, pale green, yellowish green, yellow, yellowish brown).

3. Shape of plant (growing upright, bending, sloping).
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Students will be able to: Students are able to:
e Identify light as a condition for plant growth. e State that light is one of conditions for plant growth by
* Explain how to control the condition to see if controlling the different conditions.

a plant needs light for growth or not. ¢ Describe the way to set up the experiment to determine

whether light is a condition for plant growth.
¢ Show eargerness to participate in the lesson.

o Discussion for findings (25 min.)
e Ask the students to present their findings from

If the plant is covered with the L
m cardboard box, it s dark inside the the aCthlty'

176

Do Whitis it dark inside the hox! e Write students’ findings on the blackboard.
We found out that the plant covered with the cardboard e Facilitate active students’ discussions.
box did not grow well but the plant that was not covered ° Confirm the I'CSllltS Wlth the Students.
with the cardboard box grew well. . .
Based on their results, ask these questions as

discussion points.
5 ; adme conditions
' , With water,
g 4

Q:What are the different conditions of the two
plants in the experiments? (With and without

1
{ The same temperature. E Ilght) .

A plant coverad with a bax Aplart withoutabox, = lecccccecsmcsaaa SQWhat conditions are the same for the two

From this result, what do IantS? (Temperatu re and Water)

plats o s g ©  Q:Which plant grew well? (The plant without
Light is very important for plants to grow. Plants are able to the bOX.) .
make some of their own food by using light. Plants use the Q:What condition does a plant need to grow
food as the energy for their growth. well? (Light)
PIGIE Ticeeel Trot oty e Conclude the discussions.
water and light but also S e Summaryv (10 mi
air (carbon dioxide) to =, /: y (10 min.)
make their own food TR = I * Ask students to open their textbooks to the

summary page and explain.

e Summarise today’s lesson on the blackboard.
e Ask these questions as assessment:

Q: What conditions should be the same or
different in order to see if plants needs light
for growth?

Q: What condition is necessary for plant growth
from this lesson?

Q: What is photosynthesis?

e Ask students to copy the notes on the blackboard
into their exercise books.

process by which plants
make their own food
(starch) from carbon
dioxide and water by
using light is called
photosynthesis.
Photasynthesis usually
takes place in the
leaves.

|
AR % :
for their growth. The § ==

Process of photosynthesis

Sample Blackboard Plan

Title: Discussion Summary

Conditions for Plant Growth 2: Q: What are the different conditions of | e | ight is very important for plants
the two plants in the experiments? to grow

light
Key question
Do plants need light to grow?

Activity : With and without light

Plant with light Plant without light
Descriptn | Drawings | Descriptn | Drawings Q: Which plant grew well?

® Plants use light to make their own
food

® The process in which plants make
their food from carbon dioxide
and water by using light is called
Photosynthesis

Q: What conditions are the same for the
two plants?

Days

Q: What condition does a plant need to
grow well?
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Unit: Chapter : 10. Plant Growth Total lesson No: 75 / 87
Plants Topic : 10.2. Needs for Plant Growth Textbook page: 177 - 178

Lesson Title Preparation

Lesson

sy two same sized seedling in plant pot, water,
8/10 Condltlons for_ P_Iant fertiliser (chicken manure, compost, food
Growth 3: Fertiliser peelings)
@ Introduction (s min) les<on 3 Conditions for Plant

» Review the last lesson. Growth 3: Fertiliser

Q:What conditions should be the same or a Plants need water and light to grow. How can we make plants grow
different in order to see if plants needs light Weli? Can fertllizars work on plant growin?

fo_rgM . 9 Do plants need fertiliser to grow well?
:What condition is necessary for plant growth

from this lesson?

:What is photosynthesis? (3 . Activity : With and without fertiliser )
e Encourage students to think about how to grow
plant well, by asking: What We Need:
Q © two same sized seedlings
:HOW can IantS row We”? in plant pots, water, fertiliser ‘? Vg 6
e Introduce the key question What to Do:
DO plants need fertiliser tO grOW We"? 1. Form a group \..\.'Hh your classmates and predict:

(1) What conditions should be different
. 2 ‘Where should we place the
ar same in order to see if plants need
i3 ) o SiF pianines seedlings? All the conditions
fertilisers to grow well? should be the same EXCEPT

(2} How can you investigate whether your  for access to fertilisers.

Activity (20 min.)

predictions are correct or not?
2. Based on your predictions, make a plan for your

* Organise students into groups irveSIGAtIon and.ry It aut
e Explai h f th . 3. Observe the seedlings for a week and record your
Xplain the steps of the aCtIVIty' observations in your exercise book.
e Refer students to the experiment setups below the o 4. Share your ideas with your
activity and the character. classmates. Discuss the conditions
.. you controlled, your investigation
e Ask the students to do the activity.

plan and the results of your
* Check students’ activity and if necessary guide the investigation.

students in setting up their experiment, their
predictions and the plan for their investigation.
(i.e. Lab write-up format)

e Ask students to observe, describe and draw in
their table each day of observation.

V7

Teacher's Notes

Tips for the lesson

* Consider that this lesson is quite similar to the previous lesson, therefore follow the same procedure however
conditions are different.

¢ Food and vegetable peelings can be used as compost or animal manure can substitute fertilizers from shops.

¢ In the garden these minerals are supplied by the soil and by adding fertilizers such as manure, compost, and fertilizer
salts. The essential elements needed in large quantities are nitrogen, phosphorus, potassium, calcium, magnesium, and
sulphur. The most important nutrients for plants growing needs are nitrogen (N), phosphorus (P) and potassium (K).
Nitrogen is necessary for making green leaves; phosphorus is needed for making big flowers and strong flower.

* Below are the factors the students should pay attention to during the daily observations with their descriptions.
1. Height of the plant (measurement of the plant height).
2. Colour of the leaves (dark green, light green. Pale green, yellowish green, yellow, yellowish brown).
3. Size of plant stems (measurement of the diameter).
4. Number of leaves
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Students will be able to: Students are able to:

e Identify fertiliser as one of the conditions for e State that fertiliser is one of conditions for plant growth
plant growth. well by controlling the different conditions.

* Explain how to control the condition to see if ¢ Describe the way to set up the experiment to determine
a plant needs fertiliser for growth or not. whether fertiliser is a condition for plant growth.

¢ Participate in groups actively.

o Discussion for findings (25 min.)
e Ask students to present the findings from their

[ Result ] activity.
How did you control e Write students’ findings on the blackboard.
Lr::;z:ii:lggjrlgﬁur:ot? * Facilitate active students’ discussions.
* Confirm that plants grew well and bigger with
the fertiliser than the one without the fertiliser.
* Based on their results, ask the following
questions as discussion points.

Q:How did you control the conditions to see if

i BN lants need fertiliser to grow well? (One
plant is with fertiliser and another is without

' With water. } fertiliser, but we control water, brightness
= ! Same amount of light. ! and temperature as the same conditions.)
Watefing SesdingA \ Seading B Watering | Same temperaturs. 1 :Which plants grow well? (The plant with
e T fertiliser)
Ny, [P Q:From this experiment, what helped plants
O PBE | hatwes wong grow well? (Fertiliser)
* Conclude the discussions.
e Summary (10 min.)
e Ask students to open their textbooks to the
summary page and explain.
e e Summarise today’s lesson on the blackboard.
e Ask these questions as assessment:
Fertilisers help plants grow well. They provide nutrients such as nitrogen Q: What conditions should be the same if you
and potassium to plants to help boost their growth. Plants need nutrients want to investigate whether p]ants need
to maintain their growth. The nutrients are necessary for producing green fertiliser to grow well or not?

leaves, big flowers and strong roots. . .
¢ X 9 Q: What is necessary for plants to grow well in
From the three experiments we found out that planis need water, air (carbon X K
this experiment?

dioxide) and light io grow. The nutrients also help plants grow well.
e Ask students to copy the notes on the blackboard

into their exercise books.

We found out that both seedlings
were put in the same place and
had access to water, light and temperature. Seedling A had
fertiliser and Seedling B did not. The seedling with fertiliser
grew very well. On the other hand the seedling
without fertiliser did not grow well.

, With and without

Same conditions

With fardiliser Without fertiliser

178

Sample Blackboard Plan

Title: Discussion Summary
Conditions for Plant Growth 3: Q: How did you control the conditions | e Fertilisers help plants grow well.
Fertiliser to see if plants need fertiliser to grow

?
Key question well? as nitrogen and potassium to

Do plants need fertiliser to grow well? plants to help speed up their

Activity : With and without fertiliser growth.

® From the three experiments, plants
need: water, air (carbon dioxide)
and light to grow.

® Fertilisers provide nutrients such

Plant with fertiliser | Plant without fertiliser

Week: .
€ "Dscriptn | Drawing | Dscriptn | Drawing || Q Which plants grow well?

® The nutrients also help plants

Q: From this experiment, what helps
plants grow well? grow well.
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Total lesson No: 76 / 87
Textbook page: 179 - 181

Lesson Title

Summary and
Exercise

Lesson
9/10

ec0cccccccccce

Tips of lesson

ﬂ Summary (20 min.)

¢ Recap the main learning contents covered in this topic.

¢ Based on the main learning contents ask students the
following questions.
@ How can the nutrients reach all parts of the plant?
@ How do plants make their own food?
© What are three ways that show that the nutrients

from fertiliser aids plant growth?

* Explain and correct the learning contents if they still
have misconceptions.

e Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (30 min.)

¢ Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

e After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.

170

Conditions for Plant Growth: Water

[] Without water plants cannot grow and survive.

D Water can be absorbed through the roots from the soil and helps to move
nutrients from the soil up its stems and leaves.

L_] Water keeps the plamt moist, flexible and lowers its temperature.
u ‘Water also helps the plant make its own food,
[_] The moving water inside the plant helps carmy food to all parts of the plant.

Conditions for Plant Growth;: Light * -

|| Light is important for plants to grow.
|| Plants are able to make their awn food by using
light.

E] Photosynthesis is the process by which plants I. - ———
make their own food (starch) from carbon
dioxide and water by using light.

Conditions for Plant Growth: Fertiliser

|| Fertilisers help plants grow well o

|_| Fertlisers provida nutrients to plantsand =~ | ot
give plants an additional growth boost,

D Plants need nutrients to maintain their
growth. The nutrients are necessary for
making graen leaves, big ffowers and
strong roots.

With fertiliser

179

Q1. Complete each sentence with the comrect word.

{1) Water helps the plant move from the soil up its stems and leaves.

{2) Plants can get nutrients from for growth,
(3) Plant use to keep itsell moist and flexible.
(4) Plants need water, and nutrients to grow.

(5) The process by which plants make their own food from carbon dioxide and
water by using light is called F

Q2. Choose the letter with the correct answer.
(1) Which of the following sentences is not correct about the ways that plants use
water? Plants use water o
A. move nutrients from the soll to its parts.
B. make their own food by using sunlight.
C.keep them growing big and tall in a short time.
D. keep them cool in hot temperature.

(2) What do plants make as their own food in the process of photosynthesis?
A Water
B. Starch
C.Carbon dioxide
0. Sunlight

Q3. Answer the question below.
What are the conditions in plants
A and B that are similar and
different?

Q4 Explain what the nutrients from the fertiliser would do to the plant when applied?
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Exercise answers

Ql. Q3. Expected answers:
(1) nutrients (1) Same Conditions
(2) fertiliser - light and brightness
(3) water - air
(4) sunlight - temperature
(5) photosynthesis - fertiliser (soil)
(2) Different Conditions
- Water
Q2.
(1 C Q4.Expected answers:
2) B - The nutrient from the fertiliser makes the plant
leaves green, the flowers big, and the roots
strong.

- Nutrients from fertiliser makes plant leaves
green, big flowers and strong roots.

Explanation of Science (3 )
Extras Chapter 10

«Science Extrase
€) Science Extras (10 min)

* Give opportunities to students to closely observe the How long does it take to germinate and grow
. . Mango from a seed? What are things that
nature and its phenomena in the world. affect its growth?
* Allow students to ask questions that demonstrate

. . K The pulp of the seed of a mature mango fruit must be removed. Store the
curlosity about the content in the science extra. seed in an open container of water at room temperature and place it in a
warm place. The water must be changed every two days during this time.

After 7 1o 14 days the seed will start
to germinate. Once the seed begins
to produce shoots, it must be planted
in a pot of compost. If the seed does
not sprout within this time, plant the
seed ina 10 cm pot of compost and
seal the pot in a plastic bag. The plant
must be watered frequently and keep
it sealed in a warm place for up to 60
days or until shoots appear.

After planting, it takes mango frees
about one year to reach 90 to 120 cm
tall. It must be transplanted. Between
two to four years mango tree will
produce fruit. Once the fruit appears,
it takes 3 to 6 maonths to mature.
Mature mango trees can reach heights and spreads of more than 12 m.
Temperature is the main factor in a mango lree's growth, Warmth makes
them grow faster and mature more quickly. The variaties of mangoes also
have certain influences. If the pulp is remaved from the mango seed, it may
take the seed up to 7 weeks to germinate.
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Chapter : 10. Plant Growth

Unit T L il o et 2 Total lesson No: 77 / 87
opic : 10.1. Needs for Seed Germination yao
AL 10.2. Needs for Plant Growth Textbook page: 182 - 183
Lesson Title
Lesson

10/10 Chapter Test

Answers of the Chapter Test

/I

Chapter Test

R I R O O o I o O O O O O o o O O o o O O o o o O o O O R o O O o o O O e O O O e O O D R R O O D r e D e O i r 00

10. Plant Growth

QOGO OOOOIOOOOOOOUOOOOOOOOOOUOOOOOICOOOOOOOOOOOOOOOOOOOOOOOUCOOOOOCT

' ' Complete each sentence with the correct word.

Q_’ (1) The process of the seed growing into a seedling is germination
(2) The embryo of the seed will develop into roots and leaves.
(8) Plants need nutrients to maintain their growth :

| 2 Choose the letter with the correct answer.
Q_, (1) Water and fertiliser were given to both plants shown below. Which
o condition was not given to the plant on the right?
A. Salt T
(B)sunlight T2
C. Qil
D. Electricity

(2) What conditions do seeds need to germinate?
Water_. air and appropriate temperature.
B. Water, light and air.
C. Water, soil and appropriate temperature.
D. Air, appropriate temperature and light.

(3) Which of the following statements does not describe a function of
water in plants? Water helps the plant
A. make its own food.
get rid of the nutrients into sail.
C. moves the nutrients to all parts of the plant.
D. keep moist and flexible.

(4) Which of the following is the correct explanation
about cotyledon?
A. Cotyledons make the plant body cool.
B. Cotyledons provide light to make food.
C. Cotyledons develop into the leaves.
@Cotyledons store and provide food to the seed.
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Q3

o4

(1) After germination, what three conditions do plants need in order to
grow well?
1.Water
2 Light
3 Fertiliser

(2) What is the process by which plants make their own food from
carbon dioxide and water by using sunlight?
Photosynthesis

(3) What is the name of the food that the plant makes in the process (2)?
Starch

(4) A seed has a hard covering that covers its inside parts. What could
be the reason for the seed coat to be hard?
The seed coat protects the embryo and the cotyledon from damage.

(1) Irene prepared two set-ups as shown on the right in order to
investigate the condition of seed germination. Bean seeds are
placed on wet paper in setup A while bean seeds in set-up B are
submerged in the water. Explain A B
why she prepared the two set-ups Y

in the experiment.
(Expected answer) The different

Bean seeds placed Bean seeds
whether the seeds are exposed to air on the wet paper. submerged,

conditions between setup A and B is

or not. Based on the observation, she

can identify if air is one of the conditions for germination.

(2) Ambai observed that the seeds that were moisted and placed in an
appropriate temperature and exposed air germinated. If she wants
to keep the remaining seeds for the following year, how should
she store the seeds? Write two ways to prevent the seeds from
germinating.

(Expected answer) 1) She should store the seeds in a dry place.
2) She should store the seeds in a cold place. 3) She should store the
seeds in a plastic bag to avoid exposure air.
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Strand : PHYSICAL SCIENCE
Unit : ENERGY

Chapter 11. Heat

Chapter Objectives

Students will be able to identify the
properties of heat and how heat is
transfered in solids, liquids and gases.

Topic Objectives

11.1 Properties of Heat

Students will be able to;
+ Investigate how objects become hot or

cold.
+ Explain how different sources produce
heat.
+ Describe ways heat energy is used in 3 : : i
our da”y lives and manUfaCturing- This picture is from the chapter heading of the textbook
. Explain the relationship between hot showing the image taken by a thermography camera which
’ is a device that can visualise the surface temperature of
cold and temperature. objects.

11.2 Heat Transfer

Students will be able to;

+ Describe how heat is transferred
through conduction.

+ Explain how convection occurs in
liquids and gases.

« Differentiate radiation, conduction and
convection in a certain situation.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 5 Grade 6

-Energy ’.........--.........-} - Heat } -Energy

Prior knowledge for learning this chapter;
+ Heatis a type of energy.

*  How to use thermometer.

Teaching Overview

This chapter consists of 10 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

What is Heat
1 What makes objects hot or cold? 185- 186

Sources of Heat
2 What are the sources that produce heat? 187 - 188

11.1 Properties of
P 3 Uses of Heat ] 186 - 190
Heat What is heat used for?
Temperature
4 What is temperature? 191-192
5 Summary and Exercise 193 - 194

5.1.1

Heat transfer 1: Conduction
6 How does heat transfer? 195 - 196

7 Heat transfer 2: Convection 197 - 198
How does heat transfer in liquids and gases?

11.2 Heat Transfer

Heat transfer 3: Radiation
8 What is another way of heat transfer? 199 - 200

9 Summary and Exercise, Science Extra 201 - 203

Chapter Test 10 Chapter Test 204 - 205
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Unit: Chapter : 11. Heat Total lesson No: 78 / 87

Energy Topic : 11.1. Properties of Heat Textbook page: 185 - 186
Lesson Title Rreparation
Lesson cup of warm water, ice cube
1/10 What is Heat?

Lesson Flow

o Introduction (5 min.)
¢ Review Grade 3 Chapter 5 'Energy' by asking:

Q:What is energy?
Q:What kinds of energy do you know?

* Encourage the students to think about how objects
become hot or cold, b.y asking: . When we are outside, cold wind makes our body cold. Then we

Q:When you are outside and the cold winds might make a fire so that the fire will make our body warm.
make your body cold, what would you do to

keep warm?
Introduce the key question

i
What makes objects hot or cold? (3 ) @ Activity : Making something hot or cold |
Activity (20 min.) ~ - - -~
* Organise students to stand around their table and What We Need:
prepare the equipment for the activity. :L at m \;;: S ' gf@
 Ask students to do the activity. Bl A
¢ Monitor how students hold the cold and warm Hen tha yod feal? | Dioms your pikm Siscomss warm or coid?
substance and caution them on the safe way of :«:":x;j::::nﬁm
holding the cup of warm water. iirighinsig
* Make sure the students record their findings.
* Ask the students to share their findings.
* Allow enough time for the students to conduct
activity. o
0 Discussion for findings (20 min.)
* Ask students to present their results of the activity.
* Write their findings on the blackboard.
* Faciliate active students' discussions.

¢ Confirm the results with the students. LIN[2 rorveo ot wane. |

(Continue) ~ 185

1\ Properties of Heat

- ¥

.~ What is Heat?

-,

Wiy does yous

palim fe cold

Teacher's Notes

e This is a build-up content from Grade 3 which defines the characteristics of heat. This lesson is more on understanding
that heat is an energy that moves from warmer to cooler places. Therefore, through the activity you should lead them
to explain the movement of heat is one characteristic of heat.

¢ Difference between temperature and heat
Heat is the flow of energy from a higher temperature to a lower temperature, in other words heat moves from warmer
areas to cooler areas.

* Our own bodies produce heat. The activity of holding ice in your hands demonstrates that heat in our bodies is
transferred to the ice causing it to melt.

* Warm air around the hand and ice cube also contributes to melt the ice.

* Be cautious in this lesson when using hot water.

1. Use a ceramic cup or bowl. Something that can withstand hot water. Avoid using soft plastic and glass ware.
2. Then wrap hands around the cup or bowl.
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Students will be able to: Students are able to:
* Understand what heat is. ¢ Explain that heat is energy.
* Experiment how heat is transfered ¢ Conclude that heat moves from warmer objects to cooler
* Participate cooperatively in the activity. objects.
* Investigate the properties of heat in collaboration with
classmates.

* Based on their results, ask these questions as
discussion points.

Q:Was your palm warm or cold before holding
the ice cube? (Warm)

Q:What happened when you held the ice
cube? (It began melting and my palms
became cold.)

:‘Why did the ice melt? (Ice melted because
Wour palm besamed cold wivan you place Your pabms Dacoms warm whan you hald the Wal’m'[h or heat from the palm Caused |t
AN lce e on it A CUp of WA watar, to me|t)

Q.Why did your hand become much warmer

from the cup of warm water? (Because the
e heat from the cup was transferred to the

palm of the hand or the palm was cooler
than the cup of warm water.)
:How is heat transfered? (From hotter
) : objects to colder objects.)
For exampla, wa leel warm when K K
Wi ares close o8 ire bacauss heal Hisr] ecenes [l = N COHClude the dlSCUSSlOHS
comas from the fire fo us. e Summary (10 min.)
Way:goas:our paln hecome ol ) e Ask students to open textbooks to the summary
when we hold an ice cube? This is .
, page and explain.
because heat moves from our palm .
10 the lce cube. In oiher words, your » Summarise today's lesson on the blackboard.
palm Ioose heat, white the ite cube * Ask these questions as assessment:
gains the heal Q: What is heat?
£ 0 ol e o pab Q: How does heat move?
Decomeas warm when we hold a
* Ask the students to copy the notes on the
blackboard into their exercise books.

Wy doesn’t your palri become

wenren when o el an i culs?

Heat is a form of enengy. We feel hea
energy as heal Heat always moves
from wanmer objects 1o cooler objects.

cup af hot waber. This is because
heaat moves Trom the cup of hot
waler o our palms.

184

Sample Blackboard Plan

Tite: What is Heat? Discussion

. Q: Was your palm warm or cold before
Key question holding the | bz
What makes objects hot or cold? olding the ice cube:

Activity: Make something hot or cold . .
Q: What happened when you held the ice Q:How is heat transfered?

cube?

How does | Does Your
your palm | palm become
feel? warm or cool?

: Summary

Hold an ice Q: Why did the ice melt? + Heat energy moves from warmer places
cube on your to cooler places.

palm « Heat energy never travels from cool
Hold a cup of Q: Why did your hand become much objects to warm objects.

warm water warmer from the warm cup of water?
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Unit: Chapter : 11. Heat Total lesson No: 79 / 87

Energy Topic : 11.1. Properties of Heat Textbook page: 187 - 188
Lesson Title Preparation
Lesson nil
2/10 Sources of Heat

@ Introduction (s min,) m Sources of Heat

* Review the previous lessons by asking:

Q:Why doesn’t your palm become warm when @ Buning wood gives offheat that makes our body warm.
you hold an ice cube? '~
Q:What is heat? B
Q:How does heat move? - N
* Encourage students to think about the sources of (3] Activity : Find sources and the ways
heat around us by asking: they produce heat J'
Q:Where does heat come from? What to Do:
elntroduce the key question 1. Draw-a talbs ik Ihe one:shown bekow
Bgurces thal produte Haal The ways [l procucs heal
What are the sources that produce heat? wocd e —"
eActivity (20 min.)
* Organise students into groups.
Explain the steps of the activity.
Allow students to study picture and what the o
characters are saying for the activity
Ask students to do their activity.
* Give enough time for the students to do their
activity and record their findings into their
exercise books. ;
Ask students to share their findings in their - : o womico
groups. b mageitying leqs?
Discussion for findings (20 min.)
* Ask students to present their findings from the

You eat food every day to

activity. R b
o Write down their findings on the blackboard. ol
 Facilitate active students' discussions. s =
* Confirm the findings with the students. 187
(Continue)

Teacher's Notes

Prior to the lesson, make your own list of sources that produce heat and the ways they produce heat.
* Be open minded to the students answers as some sources listed may require more clarification in the ways they
produce heat. Below is a list of possible answers that need more clarifications.

Electronic devices Mobile phones, desktop computers, laptops, television screens, DVD players, hair
trimmers etc.

Electrical appliances Electric jug, cookers, ovens, stoves, vacuums, fans etc.
Others Gas stoves, vehicles or machine engines, outboard motors, lawn mowers etc.

* Heat sources change some form of energy into heat energy. Electrical energy is changed into heat by an electrical
appliance. Chemical energy in food is changed to heat energy in our body or light energy from the sun is changed into
heat using a hand lens.
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Students will be able to: Students are able to:
¢ Identify the different sources that produce * List the different sources of heat in a table.

heat. * State the relationship between the sources of heat and the
* Explain how different sources produce heat. ways they produce heat.

* Based on their findings, ask these questions as
discussion points.

e From the pictures:
:‘What form of energy is changed to produce
Thiere are many kinds of sources of heat such as: the Sun, electrical heat by using a hand lens? (Light energy
appliance and fire wood. These heal scurces basically change enargy such from the Sun_)

as electneal enargy and chemical anergy into
heal energy. Tha lobowng are samea axamples ol
sowrces of heat

The Sun

We feal warm of hot when we stand in a sunny

Q:What form of energy is in food that changes
to produce heat when f i ten? (The

chemical energy in the food changes to heat
energy in our body.)
Q:What form of energy is in the wood that

changes to heat when it is burnt? (The
chemical energy in the wood changes to

heat when burnt.)
:Do you have any ideas of other sources of
heat around us? (Electrical appliance,
rubbing somethings together, stove etc.)

* Conclude the discussions.

e Summary (10 min.)

* Ask students to open the textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: What are some sources that produce heat?
Q: What form of energy changes to heat energy

by using a hand lens?

Q: What causes friction to produce heat energy?

¢ Ask students to copy the notes on the blackboard
into their exercise books.

place. This is bacause the Sun gives off heat
Y.
Electrical Appliance

Whan we cook Tood we might use an
alectrical eocker. 1t can produce heat
by changing slecincal energy into heat
enargy.

Rubbing Your Hands Together

When we rulb our hands togather thay get
warm. This is because inckon betwaegn
i hwo hands produce heat enaergy.
Burning Wood

When wood is burnl, the chamical energy
stored in ihe wood changes o heat
rargy.

Eating Food

Cllrthm temperature 15 normalky ke
betwaen 36.°C to 37°C. Ilmeans our
bedy is also producing beat. How can our
body produce heat? Our body changes
food we &al intd heal ensagy,

188

Sample Blackboard Plan

Title: Discussion
Sources of Heat Q: What form of energy is changed to produce
heat by using a hand lens? Summary
+ Some sources of heat energy are:
Q: What form of energy is in the food that - The Sun, electrical appliances,
changes to produce heat when the food is eaten? wood, food and rubbing (friction)
+ Heat energy is changed by other
forms of energy or force. Example;
Q: What form of energy is in the wood that - Sunlight changed to heat
changes to heat when it is burnt? - Electricity changed to heat
- Chemicals in the food and wood
Q: Do you have any ideas of other sources of heat changed to heat.
around us? « Friction produces heat.

Key question : What are the sources that
produce heat?

Activity: Find sources and the ways they
produce heat

Sources that Ways that produce
produce heat heat
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Unit: Chapter : 11. Heat Total lesson No: 80 / 87

Energy Topic : 11.1. Properties of Heat Textbook page: 189 - 190
Lesson Title Preparation
Lesson nil
3/10 Uses of Heat

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson by asking:

Q:What are some sources that produce heat? 6 We use heat in many ways. How do we use heat in our daily lives?
I‘f_‘-‘
(P ) What s heat used for?

| 1<1) Uses of Heat

Q:What form of energy changes to heat energy
by using a hand lens? e

* Encourage the students to think about the ways i
heat is used. (3 ) @ Activity : What can heat do?

Q:How do we use heat in our daily lives?
Introduce the key question What to Do:
What is heat used for? T ——
Activity (20 min.) in faciory and theimal power plant?

* Organise students into groups.

Explain the steps of the activity.

Allow students to study the pictures and what the

character is saying for the activity.

Ask students to do their activity.

* Give enough time to the students to find new ideas o

through activity by themselves.

Ask students to share their findings in their

groups.

Discussion for findings (25 min.)

* Ask students to present their findings from the

activity.

Write down their findings on the blackboard.

* Discuss active students' discussions.

Confirm the findings with the students.

(Continue)

Wit s Pl ubad tor in your dady (ilg?

189

Teacher's Notes

If possible, prepare more pictures about various manufacturing examples in magazines and newspapers apart from the
textbook to draw various ideas during the lesson.

e Manufacturing simply means to produce something industrially: to 'make, create, build-up' something into a finished
product using raw materials, especially on a large industrial scale.

Heat is used in the following places like factories for production of food stuff, textiles (manufacturing of clothing),
metal and non-metal products (plastics, rubber, ceramic, clothes) and in constructions areas.

Examples
Factories Food To bake biscuits, bread, cakes etc
Clothing Use heat to wash, dye cloth and dry before packing
Metal Melt the metals and make different shapes of metal for different purposes
Constructions |Road constructions Heat is used to make sealed roads- track marker or steam roller, tar laying
Building construction |Cut or join metal etc...welding
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Lesson Objectives

Students will be able to:
e Understand how people use heat.
e Communicate their findings with others.

Students are able to:
¢ List the examples of the ways heat is used in daily life.
« State their findings to classmates actively.

We use heat for many purposes in daily ives
Making things warm

Heat is used o warm your body an a cold
morning. Heal can make things warm,
Causing a change in matler

Heal is used 1o cook tood such as bosng
walter and frying eggs. When a lol of heat is
added. even metal wall malt. In a car lactory,

(5]

heat is used o malt matal so that it can ba
shaped to buld cars
Generaling electricity

At a tharmal power piant, heal is used to
generale akectricity which s used in our daily

thvers.

0 Try it!

How does a refrigerator work to keep lood cold?

W stoscl o thint Fpat
can imowe faom 2 warm

place 1o a ookl place

Sample Blackboard Plan

Title:

Uses of heat
Key question
What is heat used for?

Activity: What can heat do?
Results:

Discussion

What is heat use for

What heat can do
in your daily life? | in factory and

thermal power plant?

(6]

Q: How do we use heat in our daily life?

Q: How do we use heat in factory or
thermal power plant?

* Based on their findings, ask these questions as
discussion points.

Q:How do we use heat in our daily life?

(We use heat to warm our body, to cook
food, to dry our wet clothes, etc.)

Q:How do we use heat in factory or thermal

power plant?
(We use heat to melt metal and make many

things such as car, to produce electricity by
burning something at a thermal power plant.)
* Conclude the discussions.
Summary (10 min.)
* Ask students to open textbooks to the summary
page and explain .
* Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: How can we use heat in our daily life and in
factories or plants?
* Ask the students to copy the notes on the
blackboard into their exercise books

O it

 Let students think of the question:

Q: How does a refrigerator work to keep food cold?

» Ask students to present their findings.

* Explain how a refrigerator work and conclude
this discussions.

Summary
We use heat for many purposes in daily lives.

1. Making things warm
+ Heat is used to warm your body.
2. Causing a change in matter
+ Heat is used to cook food.
+ Heat is used to melt metal so that it can
be shaped to build cars.
3. Generating electricity
- Heat is used to generate electricity which
is used in our daily lives.
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Unit: Chapter : 11. Heat

Energy Topic : 11.1. Properties of Heat
Lesson Title
Lesson
4/10 Temperature

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson. Ask:

Q:How can we use heat in our daily life and in

factories or thermal power plants?
* Remind students of Grade 3 Chapter 6 'The Sun'

by asking:

Q: What do we use to measure the temperature
of the ground?

Q:Do you remember how to use a

thermometer?
* Encourage students to think about temperature and

heat by asking:
Q:Are temperature and heat the same or
different?
9 Introduce the key question

What is temperature?
Activity (25 min.)

» Explain the steps of the activity.

¢ Remind students of how to use a thermometer and
read the scale.

* Caution the students when using glass materials
and hot water.

¢ Let them make their prediction.

e Have the students to do the activity and record
their findings.

* Give enough time for the students to do their
experiements

* Ask students to share their results in their groups.

Teacher's Notes

Total lesson No: 81 /87
Textbook page: 191 - 192

Preparation

thermometer, warm water, cold water

L Temperature

We shiver when it is cold and sweal when it is hot. Whal is the
temperature outside? How can we measura the temperatura?

(P) Whatis temperature?

.
@ Activity : Measuring temperature )
What We Need: EX o remen b
& thormamatar, wanm wate . ’ h:.;—.--.u-..- s
5 d wats — thermenimeter

What to Do: =

1 Bkl likd they e shonim Dalow

Yaur prediclion [T Tempesatiice (*C)
WP Wl
Cold water

blixtune of cold and warm wahsr

-

s i

!

* In Grade 3, Chapter 6 ‘The Sun’ and in Grade 4, Chapter 12 ‘Matter Change’, they learnt about the use of the

thermometer.

* Refer to the 'science tool box' at the end of the textbook. It explains how to use a thermometer.

Tips for the Activity

 Provide the equipment for each group in a tray or a box if there are sufficient materials prior to the lesson.

e Warm water should be used for the activity. Cold water provided should be refrigerated water. When warm and cold
water are mixed the result should show a big difference in the temperature. Then the students can clearly identify the

difference in the result

* Provide rags to wipe off spills of water and a bucket of water.
* If the experiment does not show the expected result, the teacher must conduct the experiment again for the

whole class to confirm and get a better result.
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Lesson Objectives

Students are able to:

¢ Read the temperature of warm and cold water on the scale
using the unit of degrees Celsius (°C).

¢ Explain what temperature is in relations to heat.

Students will be able to:

* Measure the temperature of warm and cold
water with a thermometer .

¢ Understand what temperature is.

0 Discussion for findings (20 min.)

192

Temperatura-and heat are related 1o each other but they are different

Heal is the form al enedsgy that is ransfarmed from hol area 1o cold arnea
Temparalure 15 a measure ol how hol or cold matter s, Inother words, 1S
a measure of heat

Ternperature can be measured Using a
thermometer. A thenmomaler consists af a e sl
glass tube flled with a liquid_ usueally alcohol  thermometer?

of mercury. Tha hotter the temperature, the

higher the liguid rises in the ube. When it s cold, it moves down

[ i B i
rdeas on wbhad

Iernpetalune s

There are sevaral kinds of thermomaders. Some thermomeiers

* Ask students to present their results of the
activity.

* Write down their results on the blackboard.

* Facilitate active students' discussions.

* Confirm the results with the students.

* Based on their findings, asks these questions as
discussion points.
:How the liquid in the thermometer
change? (When the temperature is higher,
the level of the liquid goes up. When the
temperature is lower, the level goes down.)

measure the lemperature of air and some measure the T Q:What is the relationship between hOt, cold
temperature of our body & and temperature?

A

Mansaning body inmpssaizn

Tarnperature s maasurad o)
in wnids called degree /.’* :
A thermomeler shows it o

degrees Celsius ("C).
Calsius is the most
comman femperatura scale

in the workd. The scaie sels & Position your ayes al tha lgyel

- i T
the freezing point of water i Iyt o S g

!
|
at 0°C and the boding polnt ’/"“'t

of water a1 100°C: i

L

¥ Read the scale Ioe that in
chosagt &3 the surlace of (ke
legrid

® For sxampis, the tempemature

on e thamaometer ia 20°C

Sample Blackboard Plan

Discussion

Title: Temperature

Key question
What is temperature?

Activity: Measuring temperature

change?

Your Temperature
prediction | (°C)
Q)

Warm water
Cold water
Mixture of
cold and
warm water

Q: How does the liquid in the thermometer

Q: What is the relationship between hot,
cold and temperature?

Q. What do you think temperature is?

(Temperature is the degree of hotness or
coldness of an object.)
:What do you think temperature is?
(Temperature is the measure of how hot or
cold something is.)
e Conclude the discussions.
Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: What is temperature?
Q: What instrument is used to measure

temperature?

Q: What is the unit for measuring temperature?

* Ask students to copy the notes on the blackboard
into their exercise books.

Summary
- Temperature and heat are related to each

other but they are different.

+ Heat is the form of energy that is
transferred from hot area to cold area.

« Temperature is the measure of how hot or
cold an object is.

» Temperature can be measured using a
thermometer.

» Temperature is measured in units called
degree Celsius. A thermometer shows
degrees Celsius (°C).
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Total lesson No: 82 / 87
Textbook page: 193 - 194

. Lesson Title
Lesson  Summary and [
- Exercise
‘

_.| Heat ey e Triem wid e pLases 30 Ok placis,

. _| Haat eesngy fennd Uaels 106 ool olelas 1o winm
Tips of lesson ety

© Summary o min)

| Examgres of soumes of hoat eiongy & the Sun, slecticat

* Recap the main learning contents covered in this topic. applances, buming wood, ating %o and tcton
* Based on the main learning contents ask students the ] Some torma of erergy can be changed 10 produce hissl
. . MY
following questions. L
© Q: What are some properties of heat? 1:unight s chinged % Nioat enorgy
2 Elecineny i changed io heal sy
© Q: What forms of energy can be changed to produce 3 Chamicals In food and wood, ang changed s heat
heat energy? & Flubbing of Tan b Chuss nction 10 produce heat snengy.
© Q: How can you describe temperature and heat?
» Explain and correct the learning contents if they still L okt it st Wi v, 0 bl ke
have misconceptions. ikl o s il il
e Verify their understanding with the summary points. s S e
¢ Allow students to read aloud the main ideas of the
topic and then copy into their exercise books. P e 0 o it

] Termgparatsine i the meascen of how hot or cold madter s
_J Temperatuie s misasured in units catied degrres Celsius 7C)
_J Thermomeder i5 the Instrument used b moaswe ieemperaius

__| Thermiometsr consiats of & glams tubs Tiked with a Bguid alochol or mertury.

193

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding. =

» After the exercise give them the answers to the £ ‘,—,J Mm:mfx:;rm w,,,::ﬂ —
questions and explain how to solve them using their 51 LAY OF o NoR Y OO i o Colwe ~

. o . . 131 Thir boiking posnt of veataf in. _ degress Celuiug
scientific understanding and ideas.

* Make reference to the textbook or provide clear

02 Chocrse S Metier with the compol answes.
(4] Wrech santence is nol irue about heal ansly”

examples in daily life to strengthen the learnt concepts A Hinat can gely mow tam wam o £ool place
. . . B Heat enehgy can ba tef &5 warmness
in this topic. . Haat maves Hom coot 1o watm place

D.Hoat can changa staes of maSet

[ Wil does n tharmal power pland prosida Tor our dady usn? i peovides
A Bght eniegy
B soond andegy.
. haal energy
1. e triify,

G Anwwer tha lolkeeng) guestions.
L] ¥ o the irssinumant e 0 maasin haw hiol oF CoRe @ ohieo] 7
(2] Mow is tre used in daily e Gve Teo eximpies of fow e is used &5 hest
Lol
3] Give Twt sourtes of heal snsigy,

O O hareds becoma cokd when we hold 2 cold drni, ice bloos o an ce cube. Wiy
G0 i Nands. Decomme odd when we hoid okl things dof somatma?
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Exercise answers

Ql. (3) Fire, the Sun, electrical appliances, burning
(1) heat wood, etc.
(2) temperature
(3) 100 °C (degree Celsius)
Q4.Expected answer
Our hands become cold because heat in the

Q2. hands is transferred to the cold ice cubes.
(H C Explanation: Heat always moves from warm to
2) D cool places. Therefore, heat from our body or

hands moves to cool places or objects.

Q3.

(1) Thermometer

(2) Expected answer
Fire can be used to keep us warm at night or
during cold weather. / to cook our food / to
generate electricity at thermal power plant.
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Unit: Chapter : 11. Heat
Energy Topic : 11.2. Heat Transfer
Lesson Title
Lesson ' Heat Transfer 1:

Conduction

Lesson Flow

o Introduction (5 min.)

e This is a very new concept for the students so
begin by asking:

Q:Do you think heat can be transferred?

Q:How can heat be transferred?

* Allow students to give answers freely and then tell
them that in this lesson we will learn about how
heat can be transferred.

Introduce the key question

How does heat transfer?
Activity (25 min.)
* Organise students into groups and remind them of
the safety tips.
* Explain the steps of the activity.
¢ Ask them to predict what will happen to the three
pats of margarine at three spots on the spoon.
* Give enough time for students to do the
experiment and record their results
* Ask them to discuss the results in their groups.
e Discussion for findings (20 min.)
* Ask students to present the results from the
activity.
Write their results on the blackboard.
Facilitate active studnets' discussions.
Confirm the results with the students.
(Continue)

Teacher's Notes

Tips for the Activity

1. Heat can be transferred with hot water quickly, but it should not be

too high (~60 °C) to avoid burns.

2. When touching the spoon after 3 minutes, remind students to feel
from the part that was dipped in the hot water and slowly move to 2.

the other parts to feel the warmness of each part.
Background information

Conduction occurs when two objects at different temperatures are in

(1]
(2]

o

Total lesson No: 83 / 87
Textbook page: 195 - 196

Preparation

metal spoon, margarine
a cup of hot water (~60 °C)

r

Ead L

» Heat Transfer 1:
" Conduction

Heat moves from warmer to cooler places. When you cook food
using a frying pan with the burner, the food gets hot. How does the
heat from the burner transfer to the food on the frying pan?

Fe B
@ Activity : Melting margarine on a spoon
What We Need:
© a rmetal spoon, margarine, a T
el hot waler {-B0L) ; / h '
What to Do: )

Place three small pats of mangarine on

Howw 13 Ehe heat
e hot waser

traraferred?

| Be caretul when you touch ke spoon in the
cup ol hol walss bacauss || Wil B ot

3 A

195

SAFETY

1. Be careful when touching the part dipped
in hot water because it would be hot.

Hot water should be carefully poured into
the cup to avoid it from spilling or getting
burnt.

contact with each other. Heat flows from the warmer to the cooler object until they are both at the same temperature.
Some substances conduct heat more easily than others. Solids are better conductors than liquids and liquids are better
conductors than gases. Metals are very good conductors of heat, while air is a very poor conductor of heat. You
experience heat transfer by conduction wherever you touch something that is hotter or colder than your skin, for
example, when you wash your hands in warm or cold water.

186



194

Lesson Objectives

Students will be able to:

¢ Understand what conduction is.

 Infer how heat is transferred
through matter.

* Experiment with interest.

We found out that the pals of margasine
an a spoon handle mafed in the order. of
1, @ard &

% Discussion

Tha pat of

marg ||.|--_-l:':'

mi e st

Students are able to:

* Explain the meaning of conduction.

* Describe that heat is transferred from the hotter place to the cooler
place based on the results of the activity.

 Participate in the experiment actively.

* Based on their findings, ask these questions as
discussion points.

:What is the source of the heat in this
G activity? (Hot water)

Q:Which pat of margarine is closest to or

furthest from the source of heat? (The
closest to heat is (1)and the furthest from
heat is (3).)

Q:Which part of the spoon became hot fast?

(The bowl of the spoon)

Think about the following questiens based on your results,

chivib?

1 5 The IGE 0

Tha transler of heat from one place to anather through matter = called
conduction. Conducton occurs mamty in sofids. Heat is transferred from

warmer places to colder places through
comduction until ey ans Doth al the same
tempearature

For excample, i the activity, heat fram the :
hot water is franslerred o one end of the
spoon by conduction and the heal 15 gradually
translerrad 1o the cold end of the spoon. The
SO0 In a cup of kol water becomes
warmer. When we cook food, heal from

the burner is transterred to the botiom of

he pan hrough conduchion. The heal is
transferred throughout the pan and into

the food, So, the pan and the food become
warmer and hotter

elac in the

M did heat
e Thmugh

Ehe spacal

(5]

Q:Why did the pats of margarine on the spoon
handle melt in the order of (1), (2)_.and (3)2
(Because heat moves from the source of

heat (hot water) to the bow! of a spoon, (1),

(), (3) gradually.)

¢ Conclude the discussions.

Summary (10 min.)

/

Sample Blackboard Plan

Title:
Heat Transfer 1: Conduction
Key question: How does heat transfer?

Activity: Melting margarine on a spoon
Result:

® <¢— Cooler

Very hot

Discussion
Q: What is the source of heat in this activity?

Q: Which pat of margarine is closest to or
furthest from the source of heat?
@,
®.
Q: Which part of the spoon become hot
fast?

* Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What is conduction?
Q: How is heat transferred through conduction?
* Ask students to copy the notes on the blackboard
into their exercise books.

Q: Why did the pats of margarine on the
spoon handle melt in the order of D), 2.

and®)?
©@6

Summary
« The transfer of heat from one place to

another through matter is called
conduction.

« Conduction occurs mainly in solids.

« Heat is transferred from warmer place to
colder place through conduction.
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Unit: Chapter : 11. Heat
Energy Topic : 11.2. Heat Transfer
Lesson Title
Lesson - Heat Transfer 2:

Convection

Lesson Flow

o Introduction (5 min.)

* Recap on the previous lesson on 'Conduction' by
asking:

Q:What is conduction?

* Focus students’ attention on how heat is
transferred in liquid and gas.

Q:How does the water in the pot get warm?
(Allow students to give answers freely and tell
them that in this lesson they will learn about

convection)
Introduce the key question
How heat transfer in liqui n ?

Activity (25 min.)

* Organise students into groups.

* Explain the steps of the activity and remind
students of the safety tips.

* Allow students to predict how heat is transferred
in waterand record their predictions in their
exercise books.

* Advice students to study the pictures below the
activity and the character for their experiment.

* Give enough time for students to do the
experiment and sketch how the dye moves inside
the cup.

* Ask students to discuss their findings in groups.

o Discussion for findings (20 min.)

* Ask students to present the result from the activity.

(Continue)

Teacher's Notes

Tips for the Activity
1. Make sure the water is steady before putting in the dye.

2. If a straw or dropper is to used get a small amount of dye and make sure to place it in gently to

avoid the water from moving.

3. Wait for the dye to settle properly at the base of the cup on one side before putting it over the 2

candle flame.

4. When putting the cup over the candle flame, slowly move the cup over the candle flame and

avoid water from moving.

Note: Teacher should light the candles for the students and there should be close supervision.
¢ Convection occurs when heat is transferred through a gas or liquid by the hotter material moving

into a cooler area.

* Convection occurs when particles with a lot of heat energy in a liquid or gas move and take the place of particles with less heat

(1]
(2]

(3]

Total lesson No: 84 / 87
Textbook page: 197 - 198

Preparation

transparent plastic cup, water,
dye (dark colour), candle, dropper or
straw

- » Heat Transfer 2:
Lesson 2 Convection

Conduction occurs mainty in solids. How about liquids and gases?
What type of heat transfer would occur in liquids and gassaes?

(P) How does heat transfer i liquids and gases?

"
Activity : Observing how warmed
water moves _,f'l
What We Need: i 1
& fransoarent Hastc cup, wale - 6 l
dya, Ccandle, droppar ar slraw
What to Do:
1 Pradet b Bt Haid the plastic cup aa shown In the picture
itz e wien hanling the cup b0 svold geiing barmil
2 A dhye makes
GRS i b observe
h the mowerment of
herat i 2hse wated
LS A

197

SAFETY
1. Make sure to place the
cup more than 3 cm
above the flame.

. Hold the cup at the top
of it to avoid getting
burnt.

3. Blow the candle off

after the experiment.

energy. Liquids and gases expand when they are heated. This is because the particles in liquids and gases move faster when

they are heated than they do when they are cold.
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Students will be able to: Students are able to:

* Infer how heat is transferred in liquids. * Describe how heat is transferred through water based on the
e Understand what convection is. results of the activity.

* Experiment with interest. ¢ Explain the meaning of convection.

* Participate in the experiment actively.

e Write their results on the blackboard.
¢ Faciliate active students' discussions.

m * Confirm the results with the students.
* Based on their results, ask these questions as
Hew fs1he discussion points.
e Mior Q:Why was dye used instead of just water?

(Because a dye makes it easier to observe
the movement of water.)

Q:In which directions did the dye in the water
move when it was heated?
(It rises upwards, goes up to the top part of

i

W Found oul that when we haated wator, the warmed par
of water nses upward. Waler near the surface of water weanm

down: This process continues untid all the waler in the cup was B
healsd the water.)
Q:How is the heat transferred through water?
e (The heat is transferred by the movement of
The transter of heat hrough water.)
luids- ard gases such as water e Conclude the discussions.
and air is caled convection e Summary (10 min.)

Comechion oocues when beal 15 .
* Ask students to open their textbooks to the
transharred by the movement o

liquits or gases. summary page and explain.
For example, e picture on the = e Summarise today’s lesson on the blackboard.
BpILEncws this convieon of alc * Ask these questions as assessment:

HrlEnage iy Mo sy d e Q: What is convection?
warm aif rises. As the air cools, il ) ’

goas oown, The cool air is warmed
by the slove agaln and rises; This
process continues unhl ail the air in
the rooim has baan heated

Thee movermeant of water or
aircreated by the process ol
comvection is called convection
current

Q: How is convection different from
conduction?
* Ask students to copy the notes on the blackboard
into their exercise books.

198

Sample Blackboard Plan

Title: : How is the heat transferred through water?

Heat Transfer 2: Convection '
N

Key question
How does heat transfer in liquids and

gases?
Activity: Observing how warmed water Discussion

Summary
ﬂ « Convection is the transfer of heat

through liquids and gas such as water
and air.

» Convection occurs when heat is
transferred by the movement of liquids
or gases.

- The current of water or air created by the
process of convection is called
convection current.

moves Q: Why was dye used instead of just water?

Sketch

Q: In which directions did the dye in the water
move when it was heated?

189



Unit: Chapter : 11. Heat
Energy Topic : 11.2. Heat Transfer
Lesson Title
Lesson - Heat Transfer 3:

Radiation

Lesson Flow

o Introduction (10 min.)
* Recap on how heat is transferred by conduction
and convection.
* Make students wonder about heat transfer in daily
life situation. Ask:
:When you place your hand close to a light

bulb, what do you feel?
Q:How did the heat transfer from the light bulb

to your hand?
e Introduce the key question

What is another way of heat transfer?
eActivity (15 min.)
* Let the students look at the two pictures at the
bottom and ask:
Q.What do you see? What is the source of
heat?
Explain the steps of the activity.
Ask students to infer and choose the best way of
how heat is transferred in each situation (1) and
2).
Make students focus on thinking about the reasons
based on previously learnt knowledge.
* Give enough time for them to consider and record
their answers and the reason for choosing the
answer.
Ask students to discuss in their groups the reasons
for their answers.

Teacher's Notes

Tips for the activity

2]

o

Total lesson No: 85/ 87
Textbook page: 199 - 200

Preparation

nil

When we stand in the sunlight, we feel the warmth of the Sun. Why
ara wa warmed by the Sun even though it is millions of kilometres
away in space?

( ?\J What is another way of heat transfer?

1“1} Heat Transfer 3: Radiation

=
Activity : Inferring how heat transfers |
o

What to Do:

SitAlCn Ia heat tranghered?
{1} Heat trom a fre §o
poopie
at fram the Sun
thiy Earth

Wiy (i you choosi the cplion?

D vz remesibier hosw hisat
b translered by conduction

snd corectsan?

* In the activity, heat from the heat source is transferred through radiation in both situation (i) and (ii).
» 'Radiation' is a new knowledge for students so let students select one of the ways from the options;
(1 conduction, 2 convection and 3 other ways). Then, assists students to put logical reason to their answers based on

previous knowledge on conduction and convection.

Radiation

* All heat sources emit radiation in the transfer in energy in the form of light ray called electromagnet wave (learning

.\

content in higher Grade). Some electromagnet waves such as infrared and ultraviolet ray cannot be seen by human’s

eyes.

e 'Mumu' is a traditional cooking style in Papua New Guinea. Heated stones even though not bright emits infrared ray

that penetrates into the food.
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Lesson Objectives

Students will be able to:

Students are able to:

* Understand what radiation is. ¢ Explain how the heat is transferred by radiation.

¢ Differentiate radiation from conduction and ¢ Identify the different features among radiation, conduction
convection. and convection.

* Participate in the activity with care. * Show curiosity of how heat is transferred through

conduction, convection and radiation.

The teanslar of heat m the form
of waves through air or emgty
space 5 called radiation
When wa ame near a lirg, we
recelve and absorh radiation
fromm the fire. Then we feal the
wanmth

Both conduction and convection
need matter such as solids, liquids and gases to fransfer eneqgy but radiation
does ot TegQuEre matter.

There i no air in ihe spacea
The Space i5-an emply space
Thie Sun'gve oll heal. The heat
is ransferred through space 10
e Earth by radsation

Haat can be transferred in
tnres: ways: conduction, convecion and radiation The lollcwing diagram
shows an axampha of tha three ways in which heal is ransberred

Hizst & transtomod
matnty haoigh
solirls

Hipgt fransdeered
iy
ol Tkt or Ak

3 T

nply Spaca

200

Sample Blackboard Plan

(5]

0 Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.

* Facilitate active students' discussions.

* Confirm the findings with the students.

* Based on their finding, ask these questions as
discussion points on scientific facts in order.

Situation 1

Q:ls the fire touching the people? (No)

Q:ls there air around the fire? (Yes). Do their
body get warm by convection? (No, because
the heated air goes upward by convection
so it doesn't warm their body.)

Situation 2
:Is the sun touching the Earth? (No)

Q:ls there air around the Sun? (No, there is no
air in space.)

!Is the heat transferr
convection? (No)

* Explain what radiation is.

* Conclude the discussions.

n tion or

e Summary (10 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summary today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: What is radiation?
Q: How many ways is heat transferred?
Q: How are conduction, convection and radiation

different?

* Ask students to copy the notes on the blackboard

into their exercise books.

Title: Heat Transfer 3: Radiation

Key question: What is another way of heat
transfer?

2) Heat
from the
Sun to
the Earth

Situation 2)
Q. Is the Sun touching the Earth?

Q. Is there air around the Sun?

Activity: Inferring how heat transfers
Why did you
choose the
option?

Discussion
Situation 1)

Is heat

Situation
transferred?

1) Heat
from a
fire to
people

Q: Is the fire touching the people?

Q: Is there air around the fire?
Q: Do their body get warm by convection?

Q:Is the heat transferred by conduction or
convection?

Summary

Radiation is the transfer of heat in the
form of waves through air or empty space.
Three ways of heat transfer: conduction,
convection and radiation.
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Total lesson No: 86 / 87
Textbook page: 201 - 203

. Lesson Title
Lesson ' Summary and )
- Exercise s
‘

_I These wiys OF Nasst sranerlar 10 rocirmed O give T Nt &0 Conaation, CweCion

. and radiaton
Tips of lesson
(1) Conduction

__| Condction i the transter o hoal from o plats i
a Summary (20 min.) mnvither ol maTer
* Recap the main learning contents covered in this topic. & umlnprbytiptbisitn s et
* Base on the main learning contents ask students the i
. . T I T i% 1r

following questions. i1t . The eat is warmsfarre

© Q: What are the three ways of heat transfer? b el

© Q: Which heat transfer occurs in solids? el et

© Q: Which heat transfer occurs in liquids and gases? 2 brcrescosimiiphenbold oy

© Q: Can you explain how radiation occurs? _| Gormvection aceairs wien fant s frassterd by
* Explain and correct the learning contents if they still el ﬁ“m:': [eapn—

have misconceptions. Vit et st ol

. . . . . frarick ot Tty 001 & i weanrtvisd Bgait by e Siove nd sises. This

* Verify their understanding with the summary points. eppess ConSnues sl all B fi i the oof has been hoatsd
¢ Allow students to read aloud the main ideas of the {3 Radintien

topic and then copy into their exercise books. | Pintion i he tranat of Faiat i s e o

VR TICRIG. i OF PRy Space
Exarrpis: Wi rocheve and absorh: radiaton —
whary vt e near the e Thes ;}\5’
MRS L5 el W,

20

e Exercise & Explanation (30 min.)
* Go through the instructions of the exercise.
* Allow students to answer the questions individually
and give them enough time to respond to the questions

based on their understanding. — —
01, Complod anch sonionod: with P oomect wond

» After the exercise give them the answers to the (41 T ¥ vk e il By kS o I
questions and explain how to solve them using their 81 FAGRE P NS0 S RSt SN it Soncive W Ea by
scientific understanding and ideas. (31 T frarster of et i ore place I Aot theuph o 18 cabi

* Make reference to the textbook or provide clear -
examples in daily life to strengthen the learnt concepts 0. Choosa S tetier el Mo conycl Angwes
. . . 41 W wou pol i mbtal 550on Wit e ol wased, 1he spoon gracually Decdomes
in this topic. wairm Wineh bype of hoal enaslr i occuming

B Conauchon
B Aol
. Andinlon

D Convechon

O Answer the Tolkoming
L) WP o Bt Pt @ S0 oo Cmn Denpl Hedr Poul, WG Sy ol s mennsfon of
tria?

[ Sty e pectir e o tha nghe. Waker in the
pod s hesadied by the fire. Do 40 atmow on
v uctei ho show higw Tie hoated wulise
mives by comvection

O Shudy . piegune of e Trging o o P
night. irter el feason why the pan has a
hamse, wsing ihe word tanduchan'

202
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Exercise answers

Ql.

(1) convection
(2) radiation
(3) conduction

Q2.
(1) A

Q3.

(1) Radiation
Explain that heat from the fire is transferred
through radiation because our body is not touching
the fire directly but absords the heat through the
space between the fire and us. Whereas in solids
and liquids heat is transfered through them when
they are touching.

2

v

The arrow indicates that heat moves from the
heated point or area and moves outwards and
spreads because liquids do not have fixed shape
and move freely.

Q4.Expected answer

ey

Because the handle does not get too hot to grab
it. There is less conduction of heat on the handle
due to far distance from the heat source.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

How is heat produced? Can heat be
absorbed?

Winal do you notion wihen bgiting & candhr? The Doginning ey Chuses
aay et and wix 0 TeE winch peoducas Cardon dioxida, wabar and heal
Winesn wou pal & faundry -dessrgant powder in ol and and add wabsr you
can fesl the heat. This type of change gives off heat.

Thara are changes thal gne o baal while' ather changes take in o absceh
heat, Changes that milsase anangy @i Me anvironment in tha Bem ol heat
chusis thi thation products dmd is sutoundmgs to biooms fatee B ek
WA of Bal of My even axploce Some exampias of heal been given of
are; lighting a match and buming wood

Heaal can a0 be taken in of absofed. 1 15 8 changa in wheth heat enemy =
ahsxbod fom itk armviranment. The absorbed enegy provdes [he begamnag
energy for the changa b accur, An paampsd of haat faken in inchides
disgoiving san. Wien Sall & desahing nlo wales, he emperaiies ol ma
wabsr decreasas. Other exampios mchide meitng o cubes and svaporaling
hgued waes

An pxamphe of changa in
wiich haal ks ghvan of

E'liill'l'{llﬂ‘s-i}-'ﬁhi.l'lge Inwhach Reat is taken
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Total lesson No: 87 / 87
Textbook page: 204 - 205

Lesson Title
Lesson
10/10 . Chapter Test

Answers of the Chapter Test

Q! Complete each sentence with the correct word.
(1) We feel warm when we are near a fire because heat
energy from the fire is transferred to us.
{2) The transfer of heat mostly in liquids and gases is called
convection .
{3) The transter of heat by conduction occurs mainly in solids.

(4) The measure of how cold or hot an object is called
temperature

2 Choose the letter with the correct answer,
Q_, (1) Which is not a source of heat energy?
AL A it kerosenea lamp
mling a metal with water
C. Burning a wood
D Burning newspapars

(2) What is radiation? It is the transfer of heat
@n a form of waves through air or an empty space
B. by movement of liquid and gases.
G, through one solid to anather that are touching.
D. that occurs in solid only

(3) Placed at different parts of the metal rod were pats of magarine at (i),
(i) and (i) What is the correct order of the pats of magarine that

would melt when heated as shown below?
magarine

0 {i) (i) (i) T
T candle flame metal rod
@i = (i) » (i

B. (i) = {iii) = (i)

C. i) = (i) = (i)

D, Al places at the same time

204
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Qg (1) Study the diagram on the right.
(1)

What is this instrument? _Thermometer °C

(i) What is the unit used in this instrument? ]
degree Celsius (°C) 50 f_S0
(i) What is the reading shown on the instrument? 40 . 40
24°C 30 30
20- I_E'J
0|10
E B

(2) Study the diagram below. The hot cup of tea is held by hand and
cold metal spoon dipped in the lea.
(i) Identify the object losing heat and gaining heat in the picture,

| Dbject that is gaining

Example IDbjer:l that is losing heat heat
Hse Cup of tea Hand
e ‘k\ Spoon

Spoon

Cup

Hat cup of tea

(i) How does the heat move from one part of the object to another in
the picture?
(Expected answer) Heat moves from the warm part to the cooler

part of the object by conduction.

Qg Moses says that ice cube cools a drink because the cold from the ice
gets into the drink. Evaluate his statement and explain your idea.
(Expected answer) His statement is wrong. lce makes the drink cool
because heat in the drink has transferred to the ice which also melts
the ice.
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Science Tool Box

1. How to use a Thermometer
2. How to use a Compass

c
3. How to use a Tape measure
lzﬂ
4. How to make a Beam balance 3
5. How to read a bar Graph 5
5
Let's check and learn 5._5_1!
how to use the science =
tools here. l;_ﬁ
Tape measure {g

1
_— |

Thermometer

—

A PR e TR
BB MR

Compass

E '8 B 2 & 8

o a % B

Beam balance ﬂ




How to use a
Thermometer

1. What is a thermometer?

A thermometer is an instrument
used to measure temperature. A
thermometer consists of a glass
tube with marks on it. When the
liquid in the glass tube is heated,
it expands and begins to rise up
the tube. Temperature is
measured in degree Celsius [°C].

1Y
juld

:—".E‘TJE".T‘"’E].“"E”‘_’;"E.""'"_'{L'(,ﬁ_"-_'lfi.‘r.-..E.,...,p_—;l.l
! i

2. Measuring temperature

STEP 1:
Place the bulb in the place where you want to measure

the temperature. Make sure that there are no bright lights
_ _ o Thermometer
or direct sunlight shining on the bulb.

STEP 2:
Wait for a few minutes until the liquid in the tube stops

moving. Position your eyes at the same level ﬂ
with the top of the liquid in the tube.

STEP 3:
Read the scale line that is closest to the top

of the liquid. The thermometer as shown on
the right shows 27 °C.
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How to use a
Compass

1. What is a compass?

A compass is an instrument used for
finding directions (North, South, East and
West). It has a dial and a magnetic needle
that always points to the north/south. This
helps you to locate your position on a
map and to set the direction you wish to
travel.

2. Finding directions

STEP 1:

When you want to face North, place the
compass flat on your palm and hold your
palm in front of your chest as shown in
the picture on the right.

STEP 2:

Turn your body until the magnetic needle
comes to the North sign on the dial. When
the needle overlaps the North sign on the
dial, you are facing North.

STEP 3:

Find other directions when you are facing
North. Your right side points to East and
left side points to West, and your back

is facing the South when you are facing
North.




How to use a
Tape measure

1. What is a Tape Measure?

A tape measure is also called a measuring
tape. It is a type of flexible ruler. Tape
measures may be in metric (centimetres
and metres) and imperial units (Inches
and feet).

2. Finding the circumference around
your partners head

STEP 1:

Have your partner to stand in front of you

with head up straight.

STEP 2:

Hold on one end of the tape that begins

with 0 and wrap the tape around your

partner's head just above the top of the

ears.

STEP 3:

Find the line where the tape measure

begins to wrap over itself or the end of the

length of the object.

STEP 4:

Record the circumference of your

partner's head to the nearest centimetre.
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How to make a
Beam Balance

1. What is a Beam Balance?

A beam balance is a type of lever that can be used to compare weights of
two objects. It has an arm or bar with a centre point, called a fulcrum. If one
side of the lever is pushed down, the other side is pushed up.

2. Making a Beam Balance " Smallround stick |

STEP 1: a5
Use a 30 cm ruler as the beam balance. Put the L- b

1 bull dog clip approximately in the centre of
the ruler. Put a round stick through the clip to check if the beam is balanced
properly. If it is not balanced, adjust the position

of the 1% bulldog clip to the left or right sides.

STEP 2: 5_F gﬁ a

(1) From the centre on the beam, measure \ Centre of the beam \
and mark every 5 cm to the right end and to the left end. On the opposite
edge of the 1* clip, put the 2" and the 3" clips at both ends of the ruler
with their centres on the marks. Check if the beam is balanced.

(2) On the marks on either sides of the centre, put the 4" clip and the 5" clip
with their centres on the marks and also on the same edge as the 2™ and
3" clips. Check if the beam is balanced.

(3) Between the two clips on the right side and on the left side, put the 6" clip
and the 7" clip with their centres on the marks and on the same edge as
the 2™, 3" 4™ and 5" clip. Check if the beam is balanced.

STEP 3:

Label the centre clip ‘0’ with a sticker. From ‘0’,

label the clips on the left side and right side
of the beam as ‘1’, ‘2’ and ‘3’ with stickers.
STEP 4:

Use paper clips as ‘hooks’ to hang and éu._u'l oo
balance 1 Kina coins on distance 3 on both
the left side and right side of the beam.
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How to
read a Bar Graph

1. What is a Bar Graph?

A bar graph helps to compare data. The bar graph below shows the weight

of three students.

2. Reading a Bar Graph

STEP 1:

Read the title of the bar. What is the bar graph about?
STEP 2:

Study the bottom part of the graph called (The weight of students )

the horizontal axis labeled ‘Student’

that shows the name of students;

Michael, Raphaella and A’alia.

STEP 3:

(1) Study the numbers /
on the left side of Vertical axis
the graph called the vertical

axis labeled ‘Weight’. The
number represents the weight in
kilograms.

(2) The highest represented number
is 80 kg. Between any two numbers example between 30
and 40 the interval amount is 10 kg.

STEP 4:

Aphaeila Alalia

Students

Horizontal axis

(1) Study the bar graph. Look at the bar on label as ‘Raphaella’ and move

across to the vertical axis to identify the weight in numbers. The bar

shows that the weight of Raphaella is 60 kg.

(2) Read the question asked. Example: Which student is the heaviest?

Compare all the heights of the bars. Follow the highest bar down to

identify the name of the student on the horizontal axis. Michael is the

heaviest among the students and his weight is 70 kg.
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Accelerate is t0 INCrease iN SPEEA. .....o.iiiiiii e 24
Adaptation is the use of body part or a behaviour that helps an organism survive

in its environment or a new environment. ... 148

Alloy is a mixture of two ormore metals. .........cooiiiiiii i 120
Autumn (fall) is the season that follows summer. The weather slowly gets colder.

....................................................................................... 48

Behaviour is the way organisms act in a certain situation. .....................c.ooeils 148

Boiling point is the temperature at which a liquid changes into a gas. ............... 76

Camouflage is a type of animal adaptation that use the colours, patterns or
shape of body parts of an animal that allows it to blend in with its

SUMOUNAINGS. ... et ettt ettt et e e e e e enens 152
Carbon dioxide is a colourless and odourless gas produced by people or animals
when they breathe out. ... 12
Cast is the opposite of its Mould. ..o 124
Chemical change is a change that produces new kinds of matter...................... 58
Circuit diagram is a diagram representing an electrical circuit drawn
USING SYMDOIS. .o 104
Cloud is made of water droplets or ice crystals floating in the sky. ..................... 42
Condensation is the process that causes a matter to change from gas to liquid. .....76
Conduction is the transfer of heat from one place to another through matter. ...... 196
Convection is the transfer of heat through liquids and gases such as water
AN AL s 198
Convection current is the movement or flow of water or air created by the process
of convection. ... 198
Core is the hottest, innermost layer of the Earth. ..., 114
Cotyledon is the part of a plant that stores food. ..., 164
Crust is the thinnest outer layer of the Earth. ..., 114
Decelerate is to reduce in speed or SIOW dOWN. ........oiiiiiiiiiiiii i 24
Degrees Celsius is the unit of measurement used to measure temperature. ...... 192
Desert is a large, hot, dry area of land with very little water and very few plants. ... 150
Dry season is a time of year when little rain falls. ..., 48
Effort is the force applied to a machineto dowork. ..., 30
Egg is the female reproductive cell. ...... ... 84
Electric current is the flow of electriCity. ... 98
Electric circuit components are basically the various parts of circuit such as dry
cells, bulb, switchand motor...........ccooevviiiiiinnn. 103



Embryo in animals is an early developmental stage of an animal while it is within the

mother's womb (uterus) orinthe egg. .......cooeveviiiiiiiiinnnns 88
Embryo in plants is the tiny plant inside the seed. ..., 164
Energy pyramid is a representation of the flow of energy from one energy level to
ANOTNET. e 16
Evaporation is the process that causes a matter to change from liquid to a gas.... 76
Fertilisation is the process where the egg meets the sperm and joins it. ............ 84
Foetus is the unborn offspring of an animal that develops from an embryo. ......... 88
Food chain is the path of food energy from the plants to animails. ..................... 14
Food web consists of several food chains linked to each other. ........................ 16
Fossil is the remains of once a living thing. ... 124
Freezing is the process that causes a matter to change from a liquid to a solid. ... 76
Freezing point is the temperature at a certain point where liquids start to change
10 SON. .o 74
Freshwater habitats are natural water sources that do not contain salt. ............ 136
Friction is the force that occurs when two surface of objects rub against each other
from opposite direCtions. .........ccviiiiii 24
Germination is the process of the seed growing into a seedling. ..................... 165
Grassland habitat is an area mostly covered by grasses with few or no trees. ... 142
Habitat is the part of a natural environment where a plant or an animal lives. ...... 134
Heat is a form of €nergy. ... 186
Heredity is the way in which traits are passed on from parents to young
(o]0 T= 1] =10 0 1 J 90
Hibernation is the state of inactivity where animals go to a deep sleep. ............ 156
Igneous rock is a rock formed when melted rock from inside the Earth cools and
NAIdENS. e 118
Lever is a type of simple machine that makes an object move with less force....... 29
Load is the force applied on the lever by the object to be lifted. ........................ 30
Magma is melted rock form in the Earth or a result of volcanic eruption. ............ 118
Mantle is the thick, hot layer of the Earth. ... 114
Melting is the process that causes a matter to change from a solid to a liquid. ... 76
Melting point is the temperature at a certain point where solids start to melt. ...... 74
Metamorphic rock is a rock formed when a rock inside the Earth has been
changed by heat and pressure. ..........ccoooiiiiiiiiiiiiiininns 118
Migration is the movement of fish, bird and other animals from one place to
ANO N, 156

203



204

- Glossary |

Mimicry a type of animal adaptation that allows an animal to look like another kind

Of ANIMaAl. o s 154
Mineral is a valuable or useful substance that is dug out of the ground. ............ 114
Motor is an electrical device that produces power to rotate things using electricity. 97
Mould is the shape of a dead living thing found inarock. .............ccooeiiiinnt. 124
Ocean habitat is the area with salty water. ..., 138
Organism is any living thing such as plant, animal and other living things. ......... 144
Ovary is the female body part that contains thousands of eggs. ...........ccceveenent. 86
Parallel circuit is a circuit in which the electric current flows in two or more paths. 100
Penis is the male body part that passes semen out of the man's body. ............... 86
Photosynthesis is the process by which plants make their own food (starch) from
carbon dioxide and water by using light.................ocoiini. 176
Radiation is the transfer of heat in the form of waves through air or empty space. 200
Rainforest habitat is an area with a lot of rain, warm climate and tall trees.......... 140
Reproduction is the process where living things produce young ones similar to
tNEMSEIVES. .. .o 83
Reproductive system is the group of the body parts that work together for the
purpose of reproduction. ...........ccoviiiiiiiiii e 86
Rock is a naturally formed, non-living material as part of the Earth crust............. 114
Rusting is the red or orange coating that forms on the surface of metal due to
chemical change between metal surface and the environment. ............ 60
Season is a period of the year that is divided by typical weather conditions.......... 48
Sediment is a collection of sand particles of rock and small bits of soil piled up
[0 Y=Y g 110 =P 118
Sedimentary rock is a rock formed when sediments are glued together and
become hard. ... 118
Seed coat is the hard outer layer of the seed covering the embryo and
the Cotyledon. ... 164
Semen is a mixture of sperm and fluids. ... 86
Series circuit is a circuit in which the electric current flows in one path. ............ 100
Sleet is a mixture of sNOW and rain. ..........coiiiiiii i 48
Solar energy is the energy that comes fromthe Sun. ..., 12
Sperm is the male reproductive Cell............oooiiiiiiii 84
Spring is the season that follows winter. The weather begins to get warmer. ...... 48
Sublimation is the direct change of state from solidtogas...........c...cooooiiiiiiits 79



Starch is a substance made by plants to store energy in foods such as rice, bread,

kaukau and potato. .......ccoeiiiii e 164
Summer is the season that follows spring. It is warmest season of the year with
long hours of sSUNlight...... ..o 48
Temperature is a measure of how hot or cold a matteris. ...............cccoiiiinns 192
Testes is the male body part that produces millions of sperm. ........................ 86
Thermal expansion is the increase in volume of matter due to an increase in
temperature. ... 72
Thermometer is an instrument that is used to measure temperature in
degrees CelSiUS. . ... 192
Trait is a feature or characteristic of a living thing. ..., 90
Vagina is a muscular tube that connects the womb to the outside of a
female’s DOY. ... 86
Weather forecast is to predict the upcoming weather. .............ccooiiiiiiiinn. 43
Wet season is the time of year when most of the rainfalls. ...................coii. 48
Winter is the season that follows autumn (fall). Winter is the coldest season of the
year with fewer hours of sunlight. ... 48
Womb is the place where a baby grows until its birth. ... 86
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Page number corresponds to Grade 4 Textbook

Anther is the part of a male flower which contains pollen. ...................coni. 72
Battery is a device that makes it easy to carry electricity any where you go. ...... 78
Chemical property is the ability to change into new matter that has different
PIOPEITIES. .t 138
Compost is a mixture of naturally decaying matter such as plants and animals. ... 34
Conductor is a material that electric current easily flows through. ..................... 86
Direction is the path that an object takes. Direction is expected by comparing its
current position to its past position. ... 212
Distance is a measure of how far an object has travelled from its starting point. ... 212
Electric circuit is the circle of a pathway that electricity flows. ........................ 82
Fruit comes from flowers and they contain seeds. ..., 96
Inclined plane is one of the simple machines that uses slanted surface to move
objects from a lower position to a higher position with less force. 218
Insulator is a material that electric current does not flow through easily. ............ 86
Metal is a material such as iron, copperand gold. ..o 86
Motion is the change in the position of an object. An object in motion moves from
oNe Place 10 @NOLNEN. ... ... 210
Muscle is under our skin and covers our bones. We use our muscles when we move

OUN DOAY PartS. oo 188
Oxygen is one of the gasesinthe air. ..o 12
Petal is the bright colourful parts of a flower. ... 72

Phases of the moon mean a series of changing shapes of the bright part of the
moon that we can See. ........oooiiiiiiiiii i 202
Physical change is a change in physical properties of matter. It may make
the matter look different, but it does not change the material
15T P 136
Physical property is a characteristic of matter that can be measured or observed
With OUr fiVe SENSES. ..o 134
Pistil is a female part of aflower. ... ... 72
Pollen is a fine powder produced by flowers, which is carried by the wind or by
iNsects to other floWers. ... 72



- ____________________________________________________________________________________________________________________________________|
- ____________________________________________________________________________________________________________________________________|
Page number corresponds to Grade 4 Textbook
Position is the place or location of an object. ... 210
Precipitation is any form of water that falls from clouds such as rain, snow
and hail. o s 62,166
Pulley is a wheel to lift or lower an object easily...........cccoviiiiiiiiiiiiin 218

Screw is a simple machine made up of an inclined plane wrapped around
a cylinder or cone to change a weak force to a strong downward or upward

L] (o 218,230
Seed is a part produced by plants from which a new plant grows. ..................... 24
Seedling is a young plant that grows from aseed. ..o, 42
Shelter is a place where animals canbe safe. ... 12
Simple machine is a tool or device that can make work easier. ........................ 218
Speed is a measure of how fast an objectis moving. ..., 212,214
Stamen is amale partof aflower...........cooiiiiiii 72
Steam are the visible tiny water droplets floating in the air. ..........................l. 148
Stigma is the top of the centre part of a flower that receives pollen. .................. 72
Vibration is a quick movement back and forth. ... 120
Volume is the amount of a space in a container. .............ccoooiiiiiiiiiiiiiiinnenens 48

Water cycle is the movement of water between the air and the Earth as water

changes its State. ........cooiiiiiii 166
Water vapour is gaseous state of water. ... 148
Weather is the conditions of the air and the sky at a particular time and place. ... 60

Wedge is a simple machine made up of two inclined planes back to back to form a

SNAID BAGES. et 218,228

Wheel and axle is one of the simple machines to make work easier by increasing
the strength of the force. ... 228,226
Wind iS MOVING AIF. ..o 46,62
Work in science means the movement of an object by using force. .................. 218

207



Basic Science Instruments

Basic science instruments introduced in the textbook are listed below.
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Magnifying lens
Stopwatch
Measuring tape
Beaker
Thermometer
Dropper
Burner

Beam balance
Bulb

Bulb holder
Motor

Cell holder

@
2
(3
@
5
6
8
0
10
()
12
®
D
15
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Science Grade 5 Teacher's Manual Development Committees

The Science Teacher’'s Manual was developed by Curriculum Development Division (CDD), Department of
Education in partnership with Japan International Cooperation Agency (JICA) through the Project for
Improving the Quality of Mathematics and Science Education (QUIS-ME Project). The following
stakeholders have contributed to manage, write, validate and make quality assurance for developing quality
Textbook and Teacher’s Manual for students and teachers of Papua New Guinea.

Joint Coordinating Committee members for QUIS-ME Project

Dr. Uke Kombra, Secretary for Education - Chairperson, Mr. Walipe Wingi, Deputy Secretary - Deputy Chairperson, Mr. Baran
Sori, Mr. Samson Wangihomie, Mr. Titus Romano Hatagen, Mr. Godfrey Yerua, Mrs. Annemarie Kona, Mr. Camilus Kanau, Mr.
Joseph Moide, Mr. Peter Kants, Late Mr. Maxton Essy, Mr. Steven Tandale, Ms. Hatsie Mirou, Mr. Paul Ainui, Mr. Packiam
Arulappan, Mr. Allen Jim, Mr. Nopa Raki, Mr. Gandhi Lavaki, Mr. John Kakas, Mrs. Philippa Darius, Mr. Alex Magun, Ms. Mary
Norrie, Mr. James Namari, Ms. Kila Tau, Mr. Moses Hatagen Koran, Ms. Colette Modagai, Ms. Dorothy Marang, Mr. Dan
Lyanda, Representatives from Embassy of Japan and JICA PNG Office, Mr. Akinori Ito, MPS, Mr. Chiko Yamaoka and other
Project Experts

Steering Committee members for QUIS-ME Project

Mrs. Annemarie Kona, First Assistant Secretary - Chairperson, Mr. Steven Tandale - Assistant Secretary, CDD - Deputy
Chairperson, Ms. Hatsie Mirou, Mr. Paul Ainui, Mr. Gandhi Lavaki, Mr. John Kakas, Mrs. Philippa Darius, Mr. Alex Magun, Ms.
Mary Norrie, Mr. James Namari, Ms. Kila Tau, Mr. Moses Hatagen Koran, Ms. Mary Phillips, Mr. Nopa Raki, Mr. Geoff Gibaru,
Ms. Jean Taviri, Mr. Glen Benny, Mr. Akinori Ito, MPS, Mr. Chiko Yamaoka, Mr. Satoshi Kusaka, Mr. Ryuichi Sugiyama, Mr.
Kenichi Jibutsu, Ms. Masako Tsuzuki, Dr. Kotaro Kijima, Ms. Kyoko Yamada and Representatives from Textbook writers and
JICA PNG Office

Curriculum Panel

Mr. Steven Tandale, Assistant Secretary - Chairperson, Mr. Gandhi Lavaki, Mr. John Kakas, Mrs. Philippa Darius, Mr. Anda
Apule, Mr. Alex Magun, Ms. Mary Norrie, Mr. Gilbert Ikupu, Mr. John Wek, Ms. Betty Bannah, Ms. Mirou Avosa, Mr. Rupuna
Pikita and Ms. Clemencia Dimain

Editorial & Contents Supervisors
Mr. Ryuichi Sugiyama, Mr. Kenichi Jibutsu, Prof. Masakazu Kita, Dr. Kotaro Kijima, Mr. Susumu Komazawa, Mr. John Kakas,
Mr. Moses Hatagen Koran, Prof. Hiroaki Ozawa, Ass. Prof Kazuyuki Tamura and Prof. Yasuhiko Makino

Writers & Proofreaders (Curriculum officers & Textbook writers - Science Working Group)
Mr. John Kakas - Science Working Group Leader, Mr. Moses Hatagen Koran, Mr. Emmanuel Ragu, Mr. Jimmy Pulpulis, Mr.
Michael Kwadogi, Ms. Sandra Uramani, Ms. Brenda Kautu, Ms. Raphaella Barau and Ms. Aalia Nissar

Chief Proofreader, lllustrations, Photos & Desktop Publishing

Ms. Clemencia Dimain (Chief Proofreader), Mr. Micheal John, Nihon Graphics Co.,Ltd. (lllustrations), Mr. Angus Fraser, Mr.
Rocky Roe, Wildlife Conservation Society, Piku Biodiversity Network Inc., Mr. Chiko Yamaoka, Dr. Kotaro Kijima, JICA
Volunteers, Aflo, amana images, Getty Images, NASA, OASIS, PIXTA, PPS (Photos), Mr. David Gerega, Mr. Vitus Witnes
(Graphic designers), HIZU INC., Mr. Haruo Yoshida, Ms. Ayako Sakano (Desktop Publishing) and Gakko Tosho Co.,Ltd.
(Photos and illustrations)

Validation Team (Science working group & Teachers from pilot schools)
Ms. Heidi Supa, Ms. lkai Koivi, Ms. Joan Maiti, Miss. Aloisia Charles, Ms. Idau Rea, Ms. Freda Bonifas, Ms. Boio Gurina, Ms.
Joyce Dick, Ms. Sussie Kipak, Ms. Kila Vela Ymana, Mr. Christopher Awai, Mr. John Otai, Mr. Tom Ovia

Cooperation

Japan International Cooperation Agency (JICA), Department of National Planning & Monitoring (DNPM), PNG Conservation
and Environment Protection Authority (CEPA-JICA Biodiversity Project), PNG Forest Authority (PNGFA-JICA, PNG-FRIMS
Project), Piku Biodiversity Network Inc., Okayama University, Naruto University of Education, Gakko Tosho Co.,Ltd., Bank of
Papua New Guinea, Port Moresby Nature Park, Gaire Primary School, lobuna Kouba Primary School, Koki Primary School,
Koiari Park Primary School, St. Therese Primary School, Sogeri Primary School, Tubuseria Primary School and QUIS-ME
Project Staff; Ms. Rose Leveni, Mr. Samuel Masa, Ms. Angela Koso, Mr. Robert Silovo, Mr. Benstead Talania, Mr. Pascarl Sury
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