Module 6 Sample Lesson Plans in Science

Modul e 6: Sample Lesson Plansin Science

Users:

All personnel at the school level

Objectives of this Module:
Module 6 provides CL and teachers with sample lesson plans for challenging topics in Science.
These sample lesso n plans can be used or modified for SBI/CBI demonstration less ons.

All the sample lesson plans are in accordance with the Ministry of Education (MOE) Teaching
Syllabus for Integrated Science (Primary 4-6).

Themodule aso p rovides concise explanation of what challenging topics are at the beginning of the
module.

The module has sample lesson plans on some selected topics. Sample lesson plans have been
prepared on topics such as; “Properties of Soil” and “Characteristics of Water and Other Liquids”,
looking at Lesson Overview, Lesson Plan, Teaching Hints, Use of Chalkboard and English as a
Teaching Tool. On the other hand, the other topics, “Rusting”, “Production of Sound” and
“Properties of Air” are covered by Lesson P lan and English as a Teaching Tool only. Below is a
brief explanation a bout them.

Lesson Overview consists of introduction, objectives of the topic and the lesson and R.P.K..
“Introductio n” illustrates the importance and relevance of the lesson to real life. All the “objectives”
are taken from the syllabus. “R.P.K.” states relevant previo us knowledge that pupils are expected to
have.

Lesson Plan (sometimes also caled lesson notes) is a written down approach to the teaching of a
particular topic. This written down approach is sequential and directs the teacher in his’her teaching
activities. A well planed lesson helps the teacher to teach with confidence. The format of the lesson
plan isthe same ast he standard lesson plan that GES appr oves.

The sample lesson plans on “Properties of Soil” and “Characteristics of Water and Other Liquids”
also contain “lesson plan with teaching hints” on the next page of the standard lesson plan. The
lesson plan with teaching hints is the same as the standard lesson plan on the previ ous page except
for the speech blobs (rounded rectangular shapes) on the lesson plan. The speech blobs suggest
where each of the teaching hints can be used.

Teaching Hints provide suggested teaching approaches. It is designed that each of the teaching
hints elaborates how to deliver a particular teaching activity (e.g. Introduction, Activity 1,2...) in
the development of a lesson. Because many of these teaching activities are linked with the core
points of the lesson, successful delivery of the teaching activity should lead to a sound
understandi ng of the core points.

The teaching hints deal mainly with genera teaching approaches and questioning skills for
particular teaching activities. The general teaching approaches describe how the teacher can lead
pupils to the core points through the activities. When the activity is an experiment, the teaching
approach explains how to conduct the experiment, paying specia attention to the process skills of
Science. The questioning skills should aso help the teacher to lead pupils to reach a good
understanding of the core points. It is recommended that teachers develop better teaching
approaches and questions for the lesson and other lessons once they get the ideas that the teaching
hints discusse d/presented.

Use of Chalkboard shows a suggested chalkboard plan. Well-organised chalkboard helps pupils
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understand what they are learning in the lesson. Teachersneed to consider how to use and organi se
the chalkboard. This part can help them consider and im prove upon the way they plan the use of the
chalkboard.

The section English as a Teaching Tool suggests effective use of English language in the Science
lessons. The section gives examples of English that can be used in particular activities. By using the
actual content of the sample lessons, it helps pupils to understand Science content better. It should
be noted that a section of Module 4 highlights the use of English language as a teaching tool for
other subjects, with agene ral and rather th eoretical explanation of the use of it.

Appendix providesmoreideasand activities for challenging topicsin Science.
Developing Lesson Plans by CL a nd teachers

CL and teachers must be encouraged to develop their lesson plans. Once CL and teachers have
become familiar with the sample lesson plans and their teaching and learning strategies, it is
strongly recommended that CL and teachers start creating their own origina lesson plans of
challenging topics. C L and teachers have opportunitiesto develop lesso n plans of challenging topics
when preparing their SBI/CBI. Besides, CL can improve lesson plans when discussing the
challenging topics with other CLsin CL Sourcebo ok Training.
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Identification of Challenging Topics

Introduction

There are topics that some teachers find difficult to teach. They call such topics challenging topics .
Some teachers claim that the topics require subject teachers or specialists to teach them. However,
with adequate preparation, teaching these topics should not be problematic. It is a matter of
preparation. A little bit of extra effort and time to prepare a lesson makes a big difference and helps
teachersto impr ove their lesson s greatly.

This section provides some useful information about challenging topics for CLs and teachers. It aso
helpsto ide ntify challenging topics.

Preferred Topics

It is important to examine topics that teachers prefer to teach. When we understand why we prefer
certain things, it becomes easier to seewhy wedonot p  refer other things. The preferred topics and the
reasons for preferring those topics can help usto see why sometopics are regarded as challenging.

Teachersin Primary scho ols seem to prefer teaching some topicsin Science. Some examples are:
Food, Plants, Animals, the Family and the Co mmunity

There are some reasons why primary school teachers prefer teaching the topics listed above to others.
They are shown below.

- Thetopics present real and familiar things.

- There are relevant curriculum materials and teaching/learning materials to use in lesson
delivery.

- Local teaching and learning materials could be used.

- Teachershave interest in teaching topics they are conversant with.

- Thetopicslen d themselvest o the use of the activity method of teaching .

Challenging Topics in Science

The following are some examples of challenging topics in Science. These are based on opinions
gathered from serving teachersat the primary sch ool level.

Earthquakes, Formation of Clouds, Forces, Electrical Circuits, Constraints to Healthy Living:
HIV/AIDS, Body Framework of Mammals, Magnets and non-magnets, Reflection of Light,
Dispersal of Fruit and Seed, Pollination and Fertilization in Plants

It seems that the reasons why teachers perceive some topics as challenging vary from teacher to
teacher. However, some typical reasons are identifiable. For example, one of the reasons is that
challenging topics are seen to be abstract because they are not seen in real life situations. Another
reason can be that challenging topics lack relevant curriculum materials that teachers can use as
resource materials. The following are some of the reasons some teachers gave for regarding certain
topics as challenging.

- Difficulty in getting Science and Environmental Studies experts to support teachers to teach
the challenging topics.

- Lack of relevant teaching/learning materials to teach the challenging topics.

- Inadequate f unds f or purchasing some teaching/learning materials e.g. consuma ble materias.

- Someteachers' level of i nterestin Science an d Environmental Studies.

- The problem of teachers who lack content knowledge in Science and skills to handle Science
and Envir onmental Studies.

- Inadequate preparation by theteachers.
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- Inadequate practical lessonsin pre -servicetraining at colle ges due to the emphasison passing
of examination.

Summary

The challenging topics are seen to be abstract in nature. Besides, there are no teaching/learning
materials and relevant cur riculum materialsto su pport teachersto teach such topics. Some teachers use
inappropriate teaching methodology, and large class size makes the use of the activity method of
teaching difficult.

These pr oblems can be overcome by adopting goo d strategies in the teaching/learning processes.

The fundamental principle that underlies the INSET programme is that teachers learn effectively
through sharing implementation and discussion of a lesson with their colleagues. Thus, the CL and
teachers should utilise the opportunities for lesson implementation and post-lesson discussion at
SBI/CBI and CL Sourceb ook Training to treat challenging topics.
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Sample Lesson Plans

Lesson 1: Properties of Soil (Primary 5)
1. Lesson Overview

Lesson Plan

Teaching Hints

The Use of Chalkboard

ok~ WD

English as a Teaching Tool

Lesson 2: Characteristics of Water and Other Liquids (Primary 4)
Lesson Overview

Lesson Plan

Teaching Hints

The Use of Chalkboard

o~ w0 Db e

English as a Teaching Tool

Lesson 3: Rusting (Primary 6)
1. LessonPlan

2. Englsh as a Teaching Tool

Lesson 4: Production of Sound (Primary 6)
1. LessonPlan

2. English as a Teaching Tool

Lesson 5: Properties of Air (Primary 4)
1. LessonPlan

2. English as a Teaching Tool
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Lesson 1: Primary5 Properties of Soil

1. Lesson Overview

Introd uction

Soils are very common in our environment. Pupils see different kinds of soil on their way to school.
Many pupils have played with soil at some stage in their growth/develo pment, touching and feeling
them with their hands. Some of them know that soils su pport plants and can be used in building houses
and roads (taught in Primary 4). Fr om these experiences, it isobvi ous that soils are reaso nably familiar
things to the pupils, however, many pupils do not pay particular attention to its characteristics. It is
important to know about the characteristics of soil because it often determines which soil is more
preferable for a specific use. For example, some particular kinds of soil are useful fo r growing certain
types of cr ops. Having agood understanding of the characteristics of soil isvery helpful for farming.

In this lesson on Properties of Soil, pupils are expected to obser ve and classify different types of soil.
They are to consider the uses of soil in our everyday life, and then explore which soils are best for
various crops.

The teacher can organise group activities depending o n the class size and the nature of the activities.

The teacher should move around in the class when pupils are working on the activities, spending
ample time with them and paying attention to them .

General Obje ctives of the Topic (S oil in Primary 5)
The pupil will
- acquirebasic knowledge ab out soil.

- acquire skillsin co ntrolling soil erosion .
- understand the importance of soil in crop production.

Spe cific Objec tives of the Le sson (Pro perties of Soil)
By the end o f the lesson, pupilswill be able to:

- determine at least two diffe rences amo ng loamy, sandy and clayey soils.
- demonstrate the water h olding capacity of loamy, sa ndy and clayey soils.

This topic (properties of soil) isfound in Unit 2 of the primary 5 syllabus. It deals with how a sample
of soil can retain water or allow water to pass through it. The units that pupils learn before and after
this unit are shown in Table 1. The table also indicates the place of the topic, Properties of Sail, in
bold .

Table 1: Class and Unit That This Topic Can Be Found

Class Unit

Primary 4 Unit 1:Composit ion and uses of soil

Unit 1: Types of soil
Primary 5 Unit 2: Properties of soil
Unit 3: Soil erosi on — causes, effectsand control

Unit 1: Land degradation

Primary 6
ay Unit 2: Soil fertility
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Relevant Previous Kn owledg e (R.P.K.)
Pupils are familiar with the type of soil in the school garden.
In Primary 4, pupils have aready learnt thef ollowing:

- Soil ismade up of particles of sto ne and other materials like dead plants, a nimalsand air.
- Soil supports plants.

- Soil isusef ul in crop production.

- Itcanadso beusedin building houses and roads.

- Soil can be used in making pots, bowls and ovens.

In Primary 5in previouslessons, pupils have aready learnt the f ollowing.

- Soil can be gr ouped into sandy, clayey and loamy.

However, a teacher should not assume that all pupils in the class have a good
understandi ng of the above becau se they have previoudly learnt them. It isaways
important to pay enough attention to the in dividual needs of the pupils.




2. LessonPlan

PROPERTIES OF SOIL

WEEDENDING:
SUBJECT: Integrated Science REFERENCES: 1.Primary Integrated Science Syllabuspp. 38-39
CLASS: Primary5 2. Primary Integrated Science Pupils’ Book (Gyang, et d.) pp.48-49
DAY/DATE/ TOPIC/ TEACHING/LEARNING MATERIALS EVALUATION/
R.PK/OBJECTIVES TLME CORE POINTS
DURATION SUB-TOPIC TEACHER/LEARNER ACTIVITIES EXERCISE
TOPIC: R.P.K: INTRODUCTION:
Wednesday Typesof Soil. | Pupilsarefamiliar with | Short talk or discussion about red life experiences rlated to
2" of Oct the type of oil in the | water holding capecity. (€.9.: erosion of sportsgrounds of the CORE POINT 1
2007 SUB-TOPIC: | school garden. school )
Properties  of Through question and answer method, pupils state the types Sandy soil hes larger particles | ORAL QUESTIONS:
Soil OBJECTIVES: of soil neer their housesandin the school garden. loamy, sandy | and is brownish in colour. It | Whet type of il isin the
60 MINS By the end of the and  dayey | feds very rough between the | School garden?
leson pupil will be | ACTIVITYL: soils fingers. Clayey soil hes smaller \gglwpeof sonitlﬁison the
ableto: - - : : patides and is whitish or 0l compouna:
i o | e P e e ol e 1 o | o aton | B, o s | W s o s f o
differences in S ' wool, empty | on its location. It feds very | Soil intheschool garden?
obsarvationsinatable tr. ent , ,
loamy, sandy and anspr smooth and has medium size _
dayey soils. ACTIVITY 2: plastic partides Loamy oil is dark in | WRITTEN QUESTIONS:
- demorgrae  thel .. . L . containers, colour. Itspartidesizeissmaller | THere &€ 3 main types
e holding l.{sngthe metypeof soil samples, pupils find out if the | \yger, aups | than sandy soil partidles, but not ofspll. . .
W different typesof soil alow water to passthroughthem athe | ong oicke Which soil typewill dry up

cgpacity of loamy,
ssndy and dayey
ils.

samerate.

Let the group leaders read out their observations and discuss
their groups findings with the class.

For the ingructions, refer to worksheet or teeching approach
on an atached peper.

CLOSURE:

Discuss with pupils which soil type will be best for planting
tomatoesin the school garden or their gardens a home (Note
thet different kinds of plants dso determine suitable soil

type)

assmal as day soil particles.
COREPOINT 2:

Different soils dlow weater to
drain through them & different
rates. Sandy soil dlowswater to
pass through it essly. Loamy
il dlows wae to pess
through it better than dayey
il

APPLICATION:

Loamy <oil is suitable for
growing tomatoes.

morequickly and why?
Which soil would be best
for growing crops in the
school garden and why?
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Lesson Plan with Hints

The lesson plan below shows speech blabs (rounded rectangular shapes) that indicate hints for teaching the various stages. The hints for teaching deal with
specific skillsfor less on delivery and they are explained in detail in the follo wing pages. The position of each speech bl ob suggests where each one of the hints
can be used. Also refer to the same less on plan on the previous page.

DAY/DATE/ | TOPIC/ RPK./ TEACHING/LEARNING MATERIALS EVALUATION/
TLMS CORE POINT S
DURATION SUB-TOPIC OBJECTIVES TEACHER/LEARNER AC TIVITIES EXERCI SE
TOPIC: R.P.K.: INTRODUCTIO N: .
Wednesday Typesof Soil . | Pupils are familiar | Short talk or discussio life experiences CORE POINT 1:
.y with the type of | related to water holding capacity. (erg=—e03on of Sandy  soil  has Yarger
g 3f Oct. SUB-TOPIC: | soil in the school | sports grounds of the school ) Hints fo r Inteoidiestindns broynish _
0 Pr(_)pertles of | garden. Through question and answer method, pupils st e in_colour. It feels/very ORAL QUES TIONS:
Sail. types of soil near th eir houses and in the school garden. | 931 rough  between  the | What typeof soil isin the
60 MINS OBJECTIVES: ) sandy, and fingers. Clayey soil has school gardenf .
By the end of the | ACTIVITY 1. etayey STale patides is Wrr:at Itype of soil d|son the
lesson pupil will be | Pupils touch/feel and descri be the soil samples S HSOIIS, iti brownisH{ in | School compound?
! ethe S Hints fo r M(ﬁli\?'i‘tdgjl ! , :
ableto: of colour, texture, and particle size and record their "~ colour dépending on its | What is the colour of tf;e
- determine  two | observationsinatable. C‘é;;f rocAom Tt Tels~ very | SOil in the school garde n
differences in |\ 11Ty 2 wool smooth and has medium | o \r1 £\ QUESTIONS:
loamy, sandy and. =~ ' size particles. Loamy soil | 1ot T
' s Using the same type of soil samples, pupils find out if ;ampty is dark in colour. lts| oo yp
. . .- gdemongrefe the | the different types of soil alow water to pass through | r&PAEN | nhaticle size is smaller L ,
Hints fo r Activity %m holding | them at the same rate. t  plasic | oy sondy soil particles \lehICr?m?Z” t;ﬁi)gk\lmu :r:g
capadity of | Let the group leaders read out their observations and | COMANEIS | iyt ot as small as clay WF;] . quicdy
loamay, sandy and | discuss their groups’ findin gswith t he class. , waler, | il particles. Whﬁh il would be best
clayey soils. For the instructions, refer to worksheet or teaching | CUPS ~and _ : .
ticks CORE POINT 2: for growing crops in the
approach on an attached paper. = school garden and why?

o~

CLOSURE:
Discuss with pupils which soil type wil
planting tomatoes in the school garden orltheir gardens

Differen soils  alow

piigtsfo r Closure water to |drain through

them at pifferent rates.
Sandy sojl/allows water to

a home (Note that different kinds of plants also
determine the most suitable soil ty pe.)

pass through it easily.
Loamy soil alows water
to pass through it better
than clayey soil.

APPLICATION:

Loamy soil is suitable for
growing tomatoes.
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Worksheet for activity 2
Experiment : To Investigate How Different Soils Hold Water

What you need:  three pieces of cloth, three samples of oil, three sieves, three equa quantities of water,
three containers aclodk or timer.

Stepl  Putapieceof clothin aseve Do the samewith two other Seves.
Step2  Put each Seve a themouth of acontainer.

Step3  Labd thesevesA,Band C.

Step4  Put somesandon sieveA.

Step5  Put the samequantity of clay on sieve B.

Step6  Put the samequantity of loamon sieve C.

Step7  Pour the sameamount of water onto each seve.

Step 8 Note the time. After 3 minutes, observe which type of sat-up has most water in the seve and
which typeof sat-up hasmost water in the container.

StepS  Record your findingsin the table below.

Results of the Experiment
Type of Soll What happened to the water after 3 minutes?
Clay
Sand
Loam

11
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3. Teaching Hints

The discussion that follows is the suggested teaching gpproaches for presenting the lesson whose lesson
plan can be found on the previous pages.

Hints for Introduction

Questioning Skillsfor Introduction
In theintroduction, ateacher can use any (or dl) of the approachesbeow.

a) questions that review pupils’ R.PK.
Examples

~n

T) “Name the types of soil you know
T) “How many types of soil are there in the school 7"
T)”Name the types of il in the school garden.”
T)"What types of il are therein the school garden?”

b) questionsthat relate the lesson to red life Situations.
Example

%) “Which soilfland isthe best for farming’” |

Note: Different cropsdo well in different soils so any soil type mentioned should be supported with the
gppropriate crops eg. sandy il — shdlot/onions; humus- pepper.

Hints for Activity 1|
Activity 1 islinked with CorePoint 1. Hints for Activity 1 lead to agood understanding of CorePoint 1.

Core Point 1 (of Activity 1): Sandy soil has larger particles and is brownish in colour. It feds very rough
between thefingers. Clayey soil has smaler particles and iswhitish in colour. It feds very smooth and has
smal size particles. Loamy soil has particles with a mixture of sizes and isblack in colour.

Approach to Activity 1 (for Core Point 1):
An approach to Activity 1 isshown below as an example.

1. Three il samples (sandy, clayey and loamy soils) are needed for this activity and they can be
obtained from the school garden and the neighborhood.

In groups, pupils examine the samples carefully.

Pupils touch/fed and describe the colour, particle sizeand texture of the three samples of soils.
Pupils record their observationsin Table 2.

Discuss pupils obsarvations and classify the soil types according to the size of particles and
texture.

as N

12
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Table 2: Properties of Soil Types

Type of soil Colour Szeof paticles Fed or texture

Sandy

Clayey

Loamy

Questioning Skillsfor Activity 1

In Activity 1, pupils have opportunity to maketheir own observations. A teacher should use questions that
dicit the observations pupils have made. (See Module 4 Generd Pedagogy: 2.5 “Questioning Skills” for
further explanation.)

Examples

T) “What isthe colour of this soil 7"

T) “How doesit fed when you touch the il 7"
T) “How will you describe the texture of clay?”
T) “How bigisthe size of the soil particles?”
T) “How different is sand from dlay?”’

\Hints for Activity 2\
Activity 2 islinked with CorePoint 2. Hints for Activity 2 lead to agood understanding of CorePoint 2.

Core Point 2 (of Activity 2): Different soils do not dlow water to drain through them at the same rate.
Sandy soil dlows water to pass through it easily. Loamy soil allows water to pass through it better than

clayey soil.

Approach to Activity 2 (for Core Point 2)
An agpproach to Activity 2 is shown below as an example.

1. Using the soil samples, pupils find out if the different types of il dlow water to pass through
them at the samerate.

2. Let pupils predict what would happen to thewater in the three types of oils (Pupils can be asked
to writeit down).

3. Pupils or group leades present ther predictions to the class. (Teecher writes them on
chakboard).

4. Carry out the experiment (Either teacher-led demonstration or group activity, depending on

avalability of the goparatus and time).

Asagroup, pupils record theresultson the board or in their exercise books.

Pupils share the results with membersof other groups.

Discuss them in class, comparing them with the predictions pupils made before the experiment.

No o
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Preparation of Teaching and Learning Materials for the lesson
Resources.

- 3different trangparent containersof equa size (beskers plastic bottles/ glasses)
- Samplesof sandy, dayey and loamy soils (which arelocdly available)

- Filter paper/apiece of pgper/ cotton wool

- 3funnds

- A dock/stop watch/wrigt-wetch

Steps to follow:

1.Fold the filter paper as shown.

!
i

_ _fold here /'fold here

—

When filter paper is not available, we can
improviseit. Instead of filter paper, we can
use cotton wool or a piece of tissue from
toilet roll.

open out

4

14
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2. Set up the apparatus.

Clayey soil Loamy soil

fiter paper

soll sample //Sandy soil

When funnéls and beakers are not available, other materids can be used, catering for the same
purpose. A teacher can improvise them. One example, which uses empty plastic bottles, is
shown below.

Upper part

Empty Plastic Bottle =
9 \ [ Rewverse the upper part
Line of / of the bottle and put it

cutting__ on the lower part like

e, s WIS TN . (S this

Iy

Cut the Lower
bottle part
like this N
| — )
1 2 3

15
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Questioning Skillsfor Activity 2(Core Point 2)

In Activity 2, pupils are given the opportunity to carry out an experiment that focuses on discovery. This
activity dlows a teacher to use a variety of questions induding high order questions, such as andysis,
synthesis and gpplication questions.

The teacher can dso highlight some of the process skillsin this activity, asking questions that are related to
process skills. Examples of these questions and process kills are shown below. (See Module 4: 2.3 Good
Practices (Science), Generic/Process Skills and Science for further explanation.)

Examples

wwill you messure?’ Messuring /

Question Process Ski II\

“Wha islikdy to happen?’ Predicting

“Which type of soil islikely to hold water thelongest?” Predicting

“Why will thedayey soil hold water longest?” Hypothesisng
“How will you group the soils?” Classfying

“What will you need to makethis experiment fair?” Handling apparatus
“How would you do it?”’ Designing

Hints for Closurd

Closure islinked with Application.

Application: Loamy soil is suitable for growing tomatoes.

Approach to Closure

An approach to closure is shown below as an example.

1

2
3.

Having obtained the findings that pupils got from Activity 2, pupils discuss the soil type that
retains water most.

A teacher asks which soil is best for growing crops.

The teacher guides the pupils through the information to discover tha crops need just sufficient
amount of water. It should neither betoo little nor too much.

Through a discussion on which il is best for growing aops, let pupils synthesise both the
information that they obtained from the activity and theinformation their teecher has just given.
After pupils cometo a conclusion, teacher asks if the type of soil in the school garden is suitable
for growing crops.

Encourage pupils to suggest the types of soil that would be best or suitable for planting a locd
crop.

16
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Ques tioning Sk ills for Closure and Appl ication
A teacher can use the following questions for summing up the lesson. Examples

/;estion Process Skill

“What have you found?” Evaluating

“How do you comparet heresults?” Discussing

“What might be said about the relationship between
water holding capacity and size of participles of | Generalising
soil ?”

“How will you tell your friends about today’s .
o y y Y Communicating

\findi ng? /

Relat ed In form ation

The smaller the particles of soil, the greater the total surface area of the particles on which the
water can collect. Thef urther apart the particles, the mo re easily water passes thr ough.

Clayey soil has very small particles and holds water better than sandy and loamy soils, but it
tendsto become waterlogged and develops crackswhen dry.

Sandy soil holds little water because it has large spaces between its particles.

Loamy soil holds water well. It does not become waterlogged. Humus also increases the water
holding ability of soils.

“The ability of soil to hold back water is called the water holding (retention) capacity of
the soil.”

17
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4. The Use of Chalkboard

A samplelayout of ¢ halkboard writing is shown below.

3'YMay/06
Properties of Soil

Types of soil we canfin din the school garden .
Examples: Sand, clay, loam and so on.

Activity 1: Prop erties of Soil

Colour Size of | Feel or
texture

Types of
soil particles
Sandy
Clayey
Loamy

Sandy soil has larger particles and is brownish in
colour. It feels very rough b etween the fingers. Clayey
soil has smaller particles and is whitish or brownishin
colour depending on its location. It feels very smooth
and has medium size particles. Loamy soil is dark in
colour. Its particle size is smaler than sandy soil
particles, but not ass mall as clay soil particles.

Activity 2: Which soil alows water to pass through it
more easil y?

Materials (TLMs): loamy, sandy and clayey soils,
funnels and beakers (or
transparent plastic containers), water, cups, sticks

cotton  wool, empty

Aim: To find out if the different types of soil alow
water to pass through th em at the same rate.
Set-up:

Clayey soil L 0‘"‘\5’ soil

|
filter paper

soil sample Sandy soil

Predictions:

Group A: Clay alows water to pass through it faster
than others.

Group B: There is no difference. They are al the

same.

Group C: Water passes through sand at the fastest

rate.

Group D: Different soils do not allow water to drain
through them at th e samerate.

Result:
Table: Results of the Experiment

Type of Soil What happened to the water after 3

minutes?

Loam

Conclusion (of activity 2):

Allow water to pass through them at different rates. Sandy soil
allows water to pass through it easily. Loamy soil allows water
to pass through it better tha n clayey soil.

Application and Conclusion:

Clayey soil retains water most while loamy soil holds sufficient
water for plant growth.
Loamy soil is suitable for growing tomatoes.

Exercise:
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5. English as a Teaching Tool

(@) Activity 1: In the first activity of this lesson, the pupils have to describe the feel or texture of the
three soil samples. The p upilswill be able to describe the soilsin their  local language. The teacher can
help the pupilsto learn s ome English wo rds to describe the differences.

The following desc riptive words will be help ful:

clay sand loam
small grains bigger grains crumbly
smooth rough loose
sticky (grains stick together) You can pour it amixture of textures
You can makeitintoa ball It runs through your fingers bigger and smaller pieces together

(b) Activity 2: In this lesson the pupils are asked to write down what they think will happen before
they do the experiment. After the teacher has explained the experiment she should give the pupils
some ideas an d some wordsto help them. For example the teacher can say:

“Do you think it will be the same for each type of soil? What will be different? Will the water pass
through one type of soil quickly and move thr ough another type of soil more slowly? Now | want you
to write down some sentences to say what you think will happen in this experiment. Here are some
words th at you can use in your writing” e .g. Fast, slowly, quickly, holds, doesn’t hold.

Encourage the p upilsto explain their ideas fully using the followi ng sentence structu res:

I think ......... because ...........

Firstitwill ......... andthenitwill ...........

Inthe sand I saw .......... but intheclay | saw ...

It is important for the teacher to give clear instructions for the pupils to follow, using phrases which
they have hear d before so that they become familiar with w hat they are expectedtod o.

For example:

- Giveaclear ti tlewhich t ells the pupils w hat they are going to be studying.
- Téll the pupilsw hat equi pment is needed for the experiment .
- Maketheinstructions brief, in simple stepsand in clear English.

Each of these p ointswill also provide a list of vocabulary items to help pupils with their w riting.
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The experiment could be written on the blackboard for the pupils to copy into their exercise book (see
below).

Experiment : To Investigate How Different Soils Hold Water

What you need:  three pieces of cloth , three samples of soil, three sieves, three equal quantities of
water, three co ntainers, a clock or timer.

Stepl Putapieceof clothin asieve. Do the samewith t wo other sieves.
Step2  Put each sieve at the m outh of a container.

Step3  Label thesievesA, BandC.

Step4  Put some sand onsieve A .

Step5  Put the same quantity of clay onsieveB .

Step 6 Put the same quantity of loamonsieveC.

Step 7 Pour the same am ount of water onto each sieve .

Step8 Note the time. After 3 minutes, observe which type of set-up has most water in the sieve
and which type of set-up has most water i n the container.

Step9  Record your findingsin the table belo w.

Table 3: Results of the Experiment

Type of Soil What happened to the water after 3 min utes?

Clay

Sand

Loam
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Lesson 2: Primary 4 Characteristics of Water and Other Liquids

1. Lesson Overview
Introd uction

Water is the most common liquid in theworld. We drink it, wash in it and do many things with it. In
many ways water controls our lives. It determines where we can live and whether we can grow crops
for food and aso determines which weather we have. All living things use water - plants, animals and
people. About 2/3(70%) of the human body is made up of water. The body needs about 2 litres of
water every day. It replaces the water that is lost through sweat, urine and breathing. Water is more
important than food (you can survive between 5 to 10 days only without water but can do for 50 to 60
days even without food if you have water). Water is a compound with chemical formula H.O (2
Hydrogen atomsand 1 Oxygen atom).

General Obje ctives of the topic (Water in primary 4)
The pupil will:

- recognise vario us sources of water.

- relate water to other lig uids.

- appreciate theimpo rtance of water.

- understand the dangers associated with polluting water bo dies.

Spe cific Objec tives of the lesson (Characteristics of water and other liquids)
By the end o f the lesson, pupilswill be able to:

- identify water fr om other liquids.
- compare water to some other liquids.

This topic (Characteristics of Water and other Liquids) is found in Unit 2 of the primary 4 syllabus.
The units that pupils learn before and after this unit are shown in Table 4. The table aso indicates
place of thet opic, Characteristics of Water and other Liquids, in bold.

Table 4: Class and Unit That This Topic Can Be Found

Class Unit

Unit 1:Sources of water

. Unit 2: Characterist ics of water and other liquids
Primary 4 )
Unit 3: Uses of water

Unit 4: Water pollution

Unit 1: Pur ification of water
Primary 5 Unit 2: Water as a solvent
Unit 3: Water cycle
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Relevant Previous Kn owledg e (R.P.K.)
Pupils use water and other liquids (e.g. kerosene and fruit juice) in their e veryday activities.
In Primary 4, pupils have learnt that:

- Water may be obtained from rivers, taps, wells, lakes, lagoo ns, streams, rain and the sea.
- Water may contain different kinds of impurities.

However, the teacher should not assume that al pupils in the class have a
good understandi ng of the above. It is always important to pay enough
attention to indivi dual needs of pupils.
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2. Lesson Plan
CARACTERISTICSO F WATER AND OTHER LIQUID S
WE EDENDING :
SUBJECT: Integrated Science REFEREN CES: 1. Primary Sch ool I ntegrated Science S yllabus p.9
CLASS: Primary 4 2. Primary Integrated Science P upils’ Book 4 (Wiredu, M.B., et a.) pp. 94-97
DAY/DATE/ TOPIC/ R.PK./ TEACHING/LEARNING MATERIALS EVALUATION/
TLMS CORE POINT S
DURATION | SUB-TOPIC | OBJECTIVES TEACHER/LEARNER AC TIVITIES EXERCISE
TOPIC: R.P.K: INTRODUCTIO N:
Wednesday | Water and | Pupils use | Lessonisintroduced through Q a nd A, for example,
Other Liquids | water - and “What kind of liquid do you usein makin g stew?”
other liquids in .
1% of Oct. their everyday | “Do al liquids have t aste, smell and colour ?” State 2 differences
SUB-TOPIC: activities. between water and
el Characteristic | OBJECTIVES: cooking oil.
e of Water " | ACTIVITY 1. Group activity Water, orange | COREPOINT L:
By the end of juice, iqui
30 MINS ar_1d _ Other th)(/e lesson. | /N groups, pupils compare the liquids, looking at the differences in | kerosene, Sggﬁrllqwds rgzve
Liquids - ; - | colour, smell and texture (thick/thin). Complete thet able. cooking oil, L o
pupil will be Orange juice) i iqui
ableto: eg. palm ail in Which liquid has
. Colour Smell Texture transparent Others have taste | colour:  kerosene
Witho bottles  with | and  smell.(e.g. | OF Orangejuice:
- identi Liquid With | Without | With lids Kerosene)
identif y water d ut | Thick | Thin .
from other colour colour | smell Pure  water is | \water flows more
liquids. smell colourless
d slowly than
- state at least Water odourless  and | cooking oil. True
2 differences | | Cooking tasteless. or False?
between water |
and other ol
liquids. Orange
Juice
Kerosene
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DAY/DATE/ TOPIC/ RPK./ TEACHING/LEARNING MATERIALS EVALUATION/
TLMS CORE POINT S
DURATION SUB-TOPIC OBJECTIVES TEACHER/LEARNER AC TIVITIES EXERCI SE
ACTIVITY 2: Demonstration stopwatch, CORE POINT 2:
ruler o
The teacher and pupils use TLMs to demonstrate an activity to find out markir pen Some liquids flow
which liquid pours more easil y than others. and fun'n o more slowly than

Procedure:

1. Obtaintwo identical plastic bottlesan d place a funnel on each.

2. Mark each bottle equall y.

3. Measure some water and pour it into one of the bottles through
the funnel.

4. Timeit and check how long it ta kesto reac h the mark.

5. Repest the activity with the cooking oil.

6. Copy and complete th e table.

. How doesit fed
Timeittakesto | Doesit flow
. between your
Liquid reachthemark | fastor slow ? :
fingers?
(In seconds) _
Fast | Slow | Thick Thin
Water
Cooking
Oil
CLOSURE:

Summarise the lesson and ask pupils the following question, “You got
water from a borehole in your neighborhood. How would the water be
different from water from ariver or muddy pond?”

others.  Cooking
oil flows more
slowly than water.

APPLICATION:

Borehole water is
always clean and
clearer while
water from certain
rivers and muddy
ponds is dirty and
coloured.
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Lesson Plan with Hints

The lesson Plan below has speech blobs (rounded rectangular shapes) that show hints for teaching approaches. The hints for teaching approaches deal with

specific skills of lesson delivery and they are explained in detail in the following pages. The

be used. Also refer to the same lesso n plan on the previous pages.

position of each balloon indicates where each one of the hints can

DAY/DATE/ TOPIC/ R.PK./ TEACHING/LEARNING MATERIALS EVALUATION/
TLMS CORE POINT S
DURATION SUB-TOPIC | OBJECTIVES TEACHER/LEARNER AC TIVITIES EXERCI SE
TOPIC: R.P.K: INTRODUCTIO N:
Wednesday Water and | Pupils use | Lessonisintroduced throug h Q and A, for example,
Other Liquids | water and ) - . .
S “What kind of liquid do you use in makin g stew?” . .
other liquidsin a y g Hints fo r Activity 1
1% of Oct. their everyday | “Do dl liquids havet aste, smell and colour ?” State 2
SUB-TOPIC: activities. differences
2007 Characteristic | OBJECTIVES: between  water
| ACTIVITY 1 Group activity Water, | COREPOINT1: | and cooking oil.
s of Weter By the end of orange JUIC, | some liquids have
30 MINS iljd » Other the lesson. | /N groups, pupils compare the liquids, looking at the differences in | kerosene, colour q €9
iquids , , ; ; ; ; . . g
q pupil  will be colour, smell and texture (thick/thin). Complete thet able. cooking 0|!, Orange juice)
ableto: eg. pam ail o
Colour Smell Texture in transparent | Others have taste | Which liquid has
Witho bottles with | and  smell.(e.g. | colour: kerosene
- identify Liquid With Without | With : : lids Kerosene) or orange juicer
ut Thick | Thin
Wﬁef ' _fdrom colour | colour | smell il Pure water is
<. sm
other fiqui colourless, Water flows
- state at least Water odour|ess and | more sowly than
2 differences | | cooking oil tasteless. cooking oil. True
between water or False?
and other Orange
liquids. Juice
Kerosene
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DAY/DAT TOPIC/
R.PK./ TEACHING/LEARNING MATERIALS EVALUATION/
E/DURATI | SUB-TOF TLMS CORE POINT S
ON I OBJECTIVES TEACHER/LEARNER AC TIVITIES EXERCI SE
ACTIVITY 2: Demonstration stopwatch, CORE POINT 2:
- . . i rulers, marker, So liquid
The teacher and pupils use TMLs to demonstrate an activity to find out pen and q me lquias
which liquid pours more easil y than others. ’ ow more
~ aep Y funnel. slowly than
Hints fo r Activity 2 others.  Cooking
Proced ure: oil flows more
' sowly than
1. Obtaintwo identical plastic bottles an d place a funnel on each. water.
2. Mark each bottle equall y.
3. Measure some water and put it into one of the bottles through the
funnel.
4. Timeitand check how long it ta kesto reach the mark.
5. Repest the activity with the cooking oil.
6. Copy and complete th e table. o
vy P Also See “the Use of

: How doesiit fedl
Timeit takesto Doesit flow
. between your
Liquid reach the mark fast or Slow ? :
fingers?
(In seconds) ) .
Fast | Slow | Thick Thin
Water
Cooking
Oil
CLOSURE:

Summarise the lesson and ask pupils the following question. “You got
water from a borehole in your neighborhood. How would the water be
different from water from ariver or muddy pond?”

Chal kboard”.

APPLICATION:

Borehole  water
is aways clean
and clearer while
water from
certain rivers and
muddy ponds is
dirty and
coloured.
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3. Teaching Hints

Hints for Activity 1]

Activity 1is linked with Core Point 1. H intsfor Activit y 1 lead to a good un derstanding of Co re Point
1

Core Point 1 (of Activity 1): Someliquids ha ve colour. Others have taste and smell.

Approa ch to Activity 1(for C ore Point 1)
An approach to Activity Lisshown below asan example.

Comparing liqui ds

Materials: 1. Water 2. Kerosene 3. Orange juice 4. Cooking oil (e.g. Pam oil) 5. Transparent
bottles with lids

Procedure: Look at the samples of different liquids.

Safety: Do not taste any liquids until you are told to do so.

Complete the table below.
Table 5: Comparing Liquids
Colour Smell Texture
Liquid With | Without With Without _
Thick Thin
colour colour smell smell
Water
Cooking oil
Orange Juice
Kerosene

Ques tioning Sk ills for Activity 1
Examples

T) “Do they have colo ur or they are colo urless? ”
T) “Do they smell?”
T) “Do they feel thick or thin?’ (After rubbing alittle of each between yo ur fingers.)
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Hints for Activity 2|

Activity 2is linked with Core Point 2. H intsfor Activit y 2 lead to a good un derstanding of Co re Point
2.

Core Point 2(of Activity 2): Some liquids flow more slowly than others. Cooking oil flows more
dowly than water. Purewater is colourless, odourless and tastel ess.

Approa ch to Activity 2 (for Core Point 2)
An approach to Activity 2 isshown below asan example.

Before conducting the experiment, pupils can make an
assumption or prediction of which liquid flows fastest and
slowest, applying the results from Activity 1 .

Which liquid p ours more easily?

Materials: Water, cooking oil (e.g. pam oil), plastic bottles, ruler, marker, stopwatch (a
stopwatch/clock/wrist watch) and funnels

Procedure

Obtain two identical plastic bottles and placeaf unnel on each.

Mark each bottle equally.

Measure some water and pour it into one of the bottles thro ugh the f unnel.
Timeit and check how long it takesto reach the mark.

Repeat the activity with the cooking oil.

Copy and complete Table 6.

ok wdr

Table 6: Which Liquid Flows Faster?

. How does it feel between your
Time it takes to reach the | Doesit flow fast or sow?

Liquid fingers?
mark (In seconds)
Fast Slow Thick Thin
Water
Cooking Oil
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When funnels are not available, empty plastic bottles can be used instead. An example of the
constr uction of the apparatusis shown below.

Empty Plastic Bottle

Make a small Timing
hole on top
7 L iquid
Reverse the upper part of the
bottle and put it on the lower
part like this
Upper part \
Line of of the v
cutting bottle
i
Cut the LoweT gait
bottle f th
like this L
. bottle
/
o S——
U 1
Ques tioning Sk ills for Activ ity 2 Examples

T) “Why must the bottles be identical ?’
T) “Why must the same vol ume of each liquid be used?’

Relat ed In form ation

Pure water is colourless, odourless (has no smell) and is tasteless. Some other liquids like kerosene,
fruit juice and edible cils have col our, smell and taste.

At atmospheric press ure, pure water:

- freezesat C

- isneutrd to litmus.

- boilsat 100

- hasamaximum density of 1g/cm ® at 4

- isapoor conductor of electricity (but becomes a good conductor when a small amount of an
ionic com pound is dissolved in it).

- expands between 4 and 0  and contracts (becomes less in volume) when melting from
0 tod4 . Sousualy solidwater (ice) floatson liquid water.

- hasahigh surfacetension sothat it appearsto form astrong skin on its surface.

Water is capable of diss olving many s ubstances and it istherefore referred to as a universal solvent .

NB: Dissolved solids, such as salt and sugar raise the boiling point and lower the freezing point of
pure water.
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4. The Use of Chalkboard
A sample of layout of chalkboard writing is shown below.

23"/3une/06

Water and other Li quids (->Title)
2). Characteristics of water and other liquids Result:

Activity 1: Comparing some liquids (->Title of jj Activity 2: Which liquid pours more easily?

. Conclusion/ t oday’s summary
activity) (->Title of activity)

Materials: Water, cooking oil, plastic bottles, ruler, How long does | Does it flow

Materials: water, kerosene, orange juice, cooking oil,
(transparent) and bottles  (->Resour ces of the activity) marker, stopwatch and funnels Liquid it take to reach | faster or

Liquid Colour Smell Texture Procedure: Water

1. Obtain two identical plastic bottles and place afj| Co0king Oil
funnel at the mouth of each. (Pam ail)
Kerosene Colourless | Hassmell Thin . Mark each bottle equally. Pure water is colo urless, odour less and tast eless.

. Measure somewater and pour into one of t he bottles [ C00king oil flows more slowly thanwater
Orange juice Orange Has smell Thin through the funnel.

Water Colourless No smell Thin

Time how long it takes to reach t he mark. Conclusion

Cooking oil | Hascolour | Hassmell Thick . ) . .
Repest the activity with the cooking oil (palm oil). Conclus ion/today ’s summary

- .
(->Result of the activity) Pure water is colo urless, odour less and tast eless.

Water and other liquids are different. They smell Water flows faster than cooking oil (palm oil).

differently. Their colour s are different. Their texture (feel)
is different. Exercise
Some liquids flow more slowly tha n others.

Pure water is colo urless, odour less and tast el ess.
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5. English as a Teaching Tool

(@) Thetextin thislesson may be quite difficult fo r the pupilsto read with understanding. If this
is so, prepare a simplified version to write on the blackboard for the pupils to read and to copy
into their exercise bo oks. For example the fir st page can be re-written as follows:

Water and other liquids are different. They smell differently.
Their colours are different. Their texture (fedl) isdifferent. The
activities in this lesson show how the liquids are different. You
will need some different liquids — kerosene, pam oil and
engine ail.

Write the name of each liq uid in thefirst column.
Make aclass chart as sh own:

) . . What isthe
o Doesit have Doesit have Doesit have o
Liquid texture? Isit thick
colour? smell? taste? i
or thin?

If the pupils standard of Englishisgoodt he teacher can intro duce the new vocabulary linked to
vocabulary the p upils have aready learned . For example:

- odourless means no smell
- tasteless means no taste
- identica meansthe same

(b) A simple definition of the vocabulary “thick” and “thin” is given in the pupils book as
“thick liquids flow or fill more slowly than thin liquids’. The teacher will have to discuss this
concept with the pupils after they have observed the experiment because they will already be
familiar with the use of this vocabulary in the context of thickness and thinness of abook or a
dice of bread, for example.

sour ces colourless

water words

odourless samples pure

tasteless liquid compare

stopwatch funnel identical
filtering poisonous filter pap er
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Lesson 3:

1. Lesson Plan

Primary 6

Rusting (Characteristics of Metals and Non-metals)

WEEDENDING :
SUBJECT: Integrated Science REFEREN CES: 1. Primary Sch ool | ntegrated Science Syllabusp .9
CLASS: Primary 4 2. Primary Integrated Science P upils’ Book 6 (Wiredu, M.B., eta.) pp. 174-179
DAY/DATE/ TOPIC/ R.PK./ TEACHING/LEARNING MATERIALS TLMS CORE POINT S EVALUATION/
DURATION SUB-TOPIC OBJECTIVE Y/ TEACHER/LEARNER ACTIVITIES EXERCI SE
Thursday TOPIC: RP.K.: INTRODUC TION:
Kind of | pupils have seen | Let pupils tell the difference in the colour of new and ORAL QUEST IONS:
19" of old roofing sheets | old roofing sheets 1. Mention 3 examples of
May Metals that have | Expected answer: metallic objects. .
2007 changed colour to | New roofing sheets look silvery and old ones look 2. What will happen if
reddish-brown. . ' . | you leave clean nails
SUB-TOPIC : brown. tron nails | COREPOINT 1: | 0\ he”the classroom for
MINS Rusting _ and steel | The nals  will three davs?
30 = OBJECTIVES: wool change colour. The ys?

By the end of the
lesson, pupil will

be ableto:

- mention four
examples of
rusty objects in
the
environment.

- describe the
process of
rusting by an
experiment.

ACTIVITY:

- Pupils observe the clean nails and steel wool and
then predict what will happen if these things are left
in an open place for about one week .

- Pupils examine the old nails and steel wool for any
observable changes in colour and texture. Compar e
them to the cle an ones.

- Pupils give examples of other materials, which look
like the old nailsin the environment.

- Pupils verify their predictions by finding out what
makes iron and steel look old and brownish in
colour by performing an experiment using the
procedure below.

nails and steel wool
will become dirty
andlook old.

The clean nails
have their origina
colour and texture
while the old nails
and steel wool have
changed to a
brownish and their

surfaces have
become rough.
Examples of

objects are: old
vehicles,  spoons,
some earrings,
wires, iron rods
coa pots, etc.

3. State three differences
between the rusty nails
and the new ones.
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Continued from the previous page.

DAY/DATE/ TOPIC/ R.PK/ TEACHING/LEARNING MATERIALS TLMS CORE POINT S EVALUATION/
DURATION | SUB-TOPIC | OBJECTIVE S TEACHER/LEARNER AC TIVITIES EXERCI SE
— state at least | PROCEDURE: water oil List four examples
tv;/;)/(;/;/ﬁ]s of 1. Pour the same amount of cooled boiled water, oil, vinegar, salt Sﬂ” lemon |Or]: s(')rkr){ile;trs Cgﬁ ti?)rr(?
fusting 9 solution and ordinary water into each of the five jars. Leave one | Julce o like the rust y nails
’ jar dry. vinegar, jars, )
2. Put some new iron nails and some new steel wool into all the | rusty — nails
six jars. and rusty
3. Leave the set up for about one week or more for further | steel wool.
discussion.
4. Observe the nails and the steel wool for one week and record
any changes in colour. RE POINT 2:
5. Record your observationsin ata ble like t he one below. co © )
Jar Steel wool Iron nall Rustlng 'S a
chemical reaction. It
Dry occurs on surfaces
Ordinary water (r?:)rmal Ir)T/]etal S.occurlst
ob - V|n@ar/ |ern0njuice when air and water
of eV 'Ot?]e Qil act on a metal, for
) i example, iron and
:?tperlmentk Salt soluti on wears it off to
erawee Cooled boiled water produce a
reddish-brown

After a week:

1. Pupilsrecord the results of their observationsinthe table.

2. Teacher and pupils discuss the process of rusting using the
rusty nails and steel wool as ex amples.

3. Teacher and pupils discuss two wa ys of preventing rusting.

CLOSURE:

Review the lesson through questions an d answers.

“What are the conditions n ecessary for rusting?”

“Why do old roofing sheets appear reddish-brown?”

coating known as
rust.

Painting and oiling
can prevent rusting .

APPLCATION:

Spoons are coated
to prevent rusting.

Old roofing sheets
look reddish-brown
because of rust.
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2. English as a Teaching Tool

(@) At the beginning of the lesson the pupils are asked to predict what will happen to nails and
steel wool if they are left in the open. The pupils can work in groups (e.g. of 4) to discuss their
ideas. Each group can explain their prediction to the class. Then they observe the changes in
some old nails and steel wool. The pupils may have difficulty explaining their ideas in English.
It is important for the teacher to encourage them and give them confidence to try to use their
own words. Some pupils will find it helpful to be prompted or to answer a question, which the
teacher pro vides them with some clues. Also, if the teacher nee dsto correct the pu pil shecand o
so by repeating the pupil’s incorrect sentence in the correct form rather than discouraging the
pupil by saying sheiswr ong. For example:

Ask the pupils to work in groups of 3-4 in which there is a child who is better in English isin
each grou p.

Write some questions based on The Rusty Nail Experiment on the blackboard and ask each
group to read out one question.

Chalkboard

Activity 1

What islikely to happen to the nails? iron rusty
What islikel y to hap pen to the steel wo ol ? nails red col our
Activity 2

What did you observe? steel wool ar

What happene d to the nails? machinery water
What happene d to the steel wo ol? roof process
Have you seen a ny rusty metal in the village? {}

Ask the pupils to think of some words to write on the
Chakboard as a vocabulary list to help them answer the

guestions about the rusty nail experiment.
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(b) You can use a similar method as above to help the pupils complete the tasks in the text

book.

Chalkboard

What advice will you give your parents and friends to
prevent the rusting of iron buckets at home?

How canyou prevent rusting?

Canyou use paint, oil or greaseto prevent rusting?
What isan alloy?

How can zinc beused to  stop rusting?

paint
painting
air
water
mixed

AN

aloy
coating
iron based

AN

Ask the pupils to think of some words to write on the
blackboard as a vocabulary list to help them answer the
questions about the how to prevent rusting.

(c) The review questions provide a good opportunity for the teacher and pupils to revise and
practise the English vocabulary they have learned. Pupils can complete the exercises orally and

canwritethemint heir exercise bo oks.

NOTE FOR TEACHERS: The methodology described for this topic can be modified to
correspond with the concepts and vocabulary o f many other Science lessons .
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Lesson 4: Primary 6

1. Lesson Plan

Production of Sound (Energy)

WE EDENDING :
SUBJECT: Integrated Science REFEREN CES: 1. Primary Sch ool I ntegrated Science Syllabusp . 63
CLASS:  Primary 6 2. Primary Integrated Science P upils’ Book 6 (Wiredu, M.B., et al.) pp. 148-153
DAY/DATE/ TOPIC/ R.PK./ TEACHING/LEARNING MATERIALS EVALUATION/
TLMS CORE POINT S
DURATION SUB-TOPIC OBJECTIVE S TEACHER/LEARNER AC TIVITIES EXERCI SE
Thursday TOPIC: R.P.K.: INTRODUC TION:
Sound Energy | Pupils can beat | Introducethelesson through questions.
26"of Aug. drums to- produce “What kind of music do you like?” “Do you know
sound. o .
2007 SUB- how musical instruments produce/mak e sound?
Pupils have leamt | ., - il in front of the dlass to beat a drum for
TOPIC: in P4 that sound is apupit In iront of the class fo beal a drum 1or | o qrym
duced h the other to listen.
60 MINS Production  of procic when
= Sound particles of matter
vibrate. The ] CORE POINT 1:
degree of sound ACTIVITY L. | Rapid i | Ex
depends on the | Pupils place rulers at the edges of the tables and tap ruers a b'gtovsm im N q &
strength with | the free end. Ask pupils the following questions. an object back an Sound is produced by (
which the matter forth is  called
is caused to|—  Canyouhear any sound from therulers? " vibration. Vibration
vibrate. —  "What ismaking the sound? produces sound.
OBJECTIVES: | _ “How do you describe the movement of the o
By the end of the ruler?” Vlbéanon . Iof the
lesson, i will _ sand particles was
lesson, pupil Wil | ACTIVITY 2 end | causel by vibraion
demongrate 1. Sprinkle sand on the drum surface and ask a of the drum surface.
- demonstrate how i i
sound is produced pupil to beat it. The vibration of
by vibration. 2. Ask pupils to observe carefully the movement drum surface
of the sand particles. produces sound.

-identify materials
that can vibrate

3. Guide pupils to compare the movement of the
ruler and sand particle.
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Continued from the previous page.

DAY/D ATE/ TOPIC/ RPK./ TEACHING/LEARNING MATERIALS
TLMS CORE POINT S EVALUATION/ EXERCISE

DURATION | SUB-TOPIC | OBJECTIVE S TEACHER/L EARNER ACTIVITIES

- compare the | ACTIVITY 3: empty CORE POINT 2: Use the following words to complete

differences in L bottles  of the sentences below: soft, loud,

sound The use of battle s musical instrumets. soft  drinks, \é\f/he\r/]vattre]f amoupht; instrument, bottles, objects, water,

produced such | 1. Pour different amounts of water in empty | Straws, bottles are not the different, vibrating objects.

as, high bottles. water  and = . .

) same, the pitch of | @) Different ( ) make ( )

pitched sound, s - metal

. Bottles with different amount of water and air the sound produced | sounds.
low  pitched spoons : .
. in each bottle will

sound, quality bedifferent. too b) Some sounds are (). ( ) and

of sound and T somesoundsare( ).

noise. The smaller the

C D

2. Hit each bottle with a metal spoon and listen
carefully to the sound each bottle mak es.

amount of water,
the larger  the
volume of air and
the lower the pitch
becomes.

The larger the
amount of water,
the smaller the
volume of air, the
higher the pitch
becomes.
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Continued from the previous page.

DAY/DATE/ TOPIC/ R.PK./ TEACHING/LEARNING MATERIALS EVALUATION/
TLMS CORE POINT S
DURATION SUB-TOPIC OBJECTIVE S TEACHER/LEARNER AC TIVITIES EXERCI SE
ACTIVITY 4:
1. Put astraw near the mouth of the each bottle.
mouth of
bottle
2. Blow some air into the bottles through the straw and
adjust the position of the straw so that they can produce How do you make high
sound. pitched sound using
3. Ask pupils which bottle makes high pitched sound by empty bottles and w ater?
hitting/by blowing?
APPLICATION:

CLOSURE:
Summarise the major points of the lesson a nd ask questions.

“Why does the trumpet produce a very high pitched sound
but the trombone produces alow pitc hed sound?

Trumpet is a
musical

instrument that
makes a very high
pitched sound
because of the
amount of air that
vibrates through it.




Module 6 Sample Lesson Plans in Science

2. English as a Teaching Tool

(a) Thislesson givesthe p upilsthe practical experience of hearing so unds of different kinds and
learning how the sounds are made. After completing the sound experiments the teacher
completes a table of the results on the blackb oard. The teacher should follow the stepsbelow to
make best use of the blackboard as a teaching and learning resource. This will aso help the
pupilsto understand how to complete atable of res ults.

1.

2.
3.
4

© N

Tell the pupils, ‘we are goi ng to make a table of the results of the experiment’.
Givethetable atit le: Production of Sound Experiment.
Draw the tableand write the heading in the first column: Amount of water in the bottle.
Hold up the bottle that made the highest pitch sound and the bottle that made the
lowest pitch so und. Ask the pupilsto describe how much water wasin thetwo different
bottles.

Write “more water” and “less water” in the first column.
Write the headings in the second and third columns, reminding the pupils that these
were the different ways they made s ound from the bottles.
Explain to the p upils that they are going to ¢ omplete the ot her spacesin the table.
Point to the first empty space and ask the pupilsto say w hich result we put there.
The answer is “The pitch of the sound made by hitting the bottle that contained more
water.”

Point to the first empty space and ask
the pupils to say which result we put

Answer: The pitch of the sound made here.
by hitting the bottle that has more water.

9.

Y
Production o f Séund Experiment

Amount of water | Pitch of the sound mage | Pitch of the sound made
ineac h bottle by hittingthe bottle ¢ | by blowing
More water ¥ High/Low‘ High/ Low
Less w ater High/ Low High/ Low

Ask the pupils to listen again to the sound made by %H"'anle:éﬁa"my._whaha the
pitch of the sound made by hitting the bottle that has more water is or

10. Repeat points 7 an d 8 for each of the other spacesto com plete the table.
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Lesson 5: Primary 4

1.

Lesson Plan

WEEDENDING :
SUB JECT: Integrated Science
CLASS: Primary 4

Properties of Air

REFEREN CES:

1. Primary Sch ool | ntegrated Science Syllabusp . 12

2. Primary Integrated Science P upils’ Book 4 (Wiredu, M.B., eta.) pp. 114-119

containing instructions below.
4. Pupilslight short candles

Pupils cover lit candles with
transparent plastic bottles and
observe the resullt.

6. Pupils express their opinions on
why the light went off when
covered.

Diminishing
flame

After a while

DAY/DATE/ TOPIC/ R.P.K./ TEACHING/ LEARNING M ATERIALS TLMS CORE POINTS EVALUATION/
DURATION | SUB-TOPIC OBJECTIVES TEACHER/L EARNER ACTIVITIES EXERCISE
Thursday TOPIC: R.P.K.: INTRODUC TION:
3 of May Air Pupils have learnt | Start the lesson with questions that relate the topic to real life. For
that air is around | example, “When you want to cook fast using a coa pot, what would
2007 : )
us and they have | you do to make th efire hotter?
SUB -TOPIC: EXERCI SE:
used fans. e 4n
. Expected answer: “ | will fan it. .
Properties of Why did the
Air covered candles go
c .
60 MINS OBJECTIVES: ACTIVITY 1- off?
< .
By the end.of the 1. Dividethe classinto groups A and B each under aleader. Small - and | CORE POINT 1:
lesson, pupil will short Air supports | Wh did th
be able to: 2. Let the pupils light candles and guess how they can keep the | candles, : PP Why 'c the
dles burni d also how th stop it from burning | transparent | PUMing: candles with cut
Show how  air cendles burning and also how they can stop it from burning | transparen cover keep
supports burning without blow ing it off with wind. covers (cut | Continuous supply burning’
' plastic of air keeps things urning:
3. Give each group work cards Mot bottlesetc.) | burning.




14%

Continued from the previous page.

DAY/DATE/ TOPIC/ R.P.K/ TEACHING/ LEARNING MATERIALS TLMS CORE POINTS EVALUATION/
DURATION SUB-TOPIC OBJECTIVES TEACHER/L EARNER ACTIVITIES EXERCISE
Pupils light second short ca ndles. Cap  Holes that transparent
allow air—flow covers with
7. Pupils cover the lit candle with the a side hole
cut cover and obs erve the result (cut plastic
8. Pupils make assumption of what bottles etc.)
would happen to the burning
candle if it is covered with the cut
plastic cover.
Safety: Do not put your finger into the
flame.
ACTIVITY 2: CORE POINT 2: | What will you do
Let two groups make fire in coal pots. Group A fans the fire. Group | fans, cod Fire that receives if food on your
B does not fan the fire. Pupils make their observation and draw their | pots, ; coa pot is not
conclusion. charcod more - ar - burns cooking fast?
hotter.
Why did the fire
in the coa pot for
group ‘A’ burn
APPLICATION: | Mote?
CLOSURE:

Summarise silent points to end the lesson. Find out also from pupils

why there are holesin box ironsand lanter ns.

There are holes in
box irons and
lanterns to alow
ar into them to
help burning.




Module 6 Sample Lesson Plans in Science

2. English as a Teaching Tool

(@) Inthefirst part of this lesson the teacher may simplify the English Language used by saying
“air helps charcoal to burn” or “air helps the flame of the candle to burn”. Later in the lesson
the teacher should use the correct expression “air supports burning” so that the pupils become
familiar with the standar d expressi on which isused in the pupils' bo ok.

Irregular Vocab ulary plura of “charcoa” is*“charcoal”
€.g. Put some more charcoal in the c harcoal pot.

Irregular spelling fan - fanning stop - stopped

(b) During the part of the lesson when the teacher conducts the experiment she should
encourage the pupils to use full sentence construction to explain their ideas and to use higher
order thinking. For example:

Qu. Why did this candle continue burning while that candle stopped burning?

Ans.  This candle continued to burn because it had air. So it had a fresh supply of oxygen.
That candle stopped burning because there was no fresh air. The fl ame needs oxyge n to
continue burning”

(c) At the end of the lesson the teacher can help the pupils to review the concept and to practise
their English at the same time by giving asimple exerdse asin the pupils' book.

The exercise can begiven:  orally or
as awritten exercise or
the exercise can be written first a nd then checked oraly or
practised orally and t hen recorded i n writing.

The multiple choice format helps the pupils by giving them the correct sentence structure and
spelling.
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Module 6 Sample Lesson Plans in Science

Appendix —Some ldeas for Challenging Topics—

1. How Does Light Travel?

Materials: Styrofoam, Thread, Candle, Cardboard, Matches, Pins

Procedure:

1.

Arrange the three pieces of cardboard together and punch a pinhole through each of
themin the mid dle.

Arrange them standing about 50cm apart using the s tyrofoam asastand .

Pass a thread through all of them in order to place them in alignment on atable, and
then remove thethread .

Place alighted candle behind the first piece of cardboard “A”.

Observe the candle light from behind the third cardboard “C”. What do yo u see?

Move “B” dightly out of place but keep “A” and “C” in their positions. Observe the
candle light from the third cardboard “C”.

Diagram :

Candle

Cardboard

Eye

N AW
iy
’ /
" vl

Ques tion:

1.

2.
3.
4,

When you arrange three cardboards in aline, can you seethelight fr om “C"%
When you displace the card board “B”, cany ou observethelight from “C"%
How can we seethelight again from “C"%

Explain how light travels.

Concept Developm ent:

If a pupil discovers and says “Light travels in a straight line.”, hail the effort and let the
class applaud it.
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2. Making a Magnet

Materials: A strong bar magnet, Iron nail(s), Iron filings/office pins, A plastic bowl, A big
bowl of water

Procedure:

1. Stroke the nail with one end of the magnet as shown in the diagram severa times.
Stroke i n one direction. (R ub the magnet o n the nail repeatedly for sometime.)

2. Movethenail thro ugh their on filings/office pinsa nd see if they will stick on it.

3. Find theposition of the rising Sun and mark the direction (E) East. Make its opposite
direction (W) West. Get the (N) North a nd (S) South as well.

4. Put the magnetized nail on the plastic bowl and let it float on the bowl of water then
leave it for sometime. Eventually, it will settle on one po sition showing the North an d
South Poles.

Diagram :
E Bar magnet : \ \
/ R ——
Nail
Ques tions :

1. How canyou tdl if the nail is magnetised?
2. How will you beableto determinew hich end of the nail will be the No rth Pole?
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3. The Law of Reflection

Materials: Plane mirror, Optical pins, Protractor , Paper

Procedure:

1.

Draw ahorizontal line on as heet of paper.

2. Construct a perpendicular linet o the horizontal line. Thisisthe N ormal.

3. Trace an angle of 30° to the perpendicular line and connect it with a line
segment.

4. Place a plane mirror upright on the horizontal line with the reflecting surface facing
the Normal.

5. Fix two optical pins, “A” and “B”, on the line segment to represent the Incident Ray.
The Angle of Incidence is the angle between the Incident Ray and the Normal.
(Fig.a)

6. Look into the plane mirror and find the image of “A” and “B". Fix pins “C" and “D”
so that they arein line with theimagesof “A” and “B”. (Fig. b)

7. Measurethe A ngle of Reflection and compareit with t he Angle of I ncidence.

8. Repeat the activity using different a ngles of Incidence.

Diagram :
Virtua image of
A andB
LSS a4 / L S /L
5 Angle of / Angle of Reflection
Incidence
C
A Normal B
[ A
. °
Incident Ray
Eye
Fig. a Fig. b
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Module 6 Sample Lesson Plans in Science

4. Simple Electrical Circuit Board

Materials: A piece of wo oden board (about 24cm by 24cm) |, 2 pieces of wood (1cm by 1 cm) as
dry cell holder, Aluminium foil and strips, Dry cell(s), Bottle tops/match box (any suitable
material which could be used as a bulb holder), Paper clips, Drawing pins, Nails, Insulated
copper wire, 1 torchlight bulb

Procedure:

1.

Nail 2 pieces of wood to thed rawing board in such away that they hold thed ry cell(s)
tightly in place.

2. Place the duminium strips at two ends of thewood making sure that they hold firmly
the positive an d negative ends of the dry cell(s).

3. Makeaholeint he plastic bottle top.

4. Wind ametal strip (aluminium f oil or strips) round the base of the bulb referring to the
diagrams.

5. Letthebulb sit on another piece of met a strip.

6. Connect one end of an insulated copper wire to the metal strip round the base of the
bulb.

7. Connect the end of another insulated copper wire to the metal strip on which the bulb
sits.

8. Connect the en d of one of the wirest o the positive end of the dry cell(s) an d the end of
second wireto the negative end of the dry cell(s).

9. Nail the bottletop with the bulb unto the board.

10. Usedrawing pin sand paper clipsto make a switch.

11. Connect the wiresto make a singlecircuit as shown in the diagram.

Diagram s:

Bulb | @
Hole ‘b U Metal strip @ |

Q I The bottom of the bulb must
be in direct contact with the

metal strip placed under it.

Dry cell
Drawing pin
: Wood ]
Nail F )
Paper clip
Plywood
Wire
Metal strip AN
Bottle top
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5. Electrical Circuits with Bulbs in Series

Materials: A piece of wooden board (about 24cm by 24cm), Pieces of wood (1cmby 1 cm) as
dry cell holder, Aluminium foil and strips, Dry cell(s), Bottle tops/match box (any suitable
material which could be used as a bulb holder), Paper clips, Drawing pins, Nails, Insulated
copper wire, 4 torchlight b ulbs

Procedure:

1. Nail 2 pieces of wood to the drawing boar d in such away that they hold thedry cells
tightly in place.

Place the duminium strips at two ends of thewood making sure that they hold firmly
the positive an d negative ends of the dry cells.

Make aholeint he plastic bottle top.

Wind ametal strip (@uminium foil or strip s) round the base of the bulb.

Let the bulb sit on another piece of metal strip.

Connect one end of an insulated copper wire to the metal strip round the base of the
bulb.

Connect the end of another insulated copper wire to the metal strip onwhich the bulb
sits.

8. Nail the bottle top s with the b ulbs unto the board.

9. Usedrawing pin sand paper clipsto make a switch.

10. Connect the wiresto make acircuit of bulbsin series as shown in the diagram.

N

ok w

~

Diagram :

Dry cell

Switch

Bulb
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6. Electrical Circuits with Cells in Series

Materials: A piece of wooden board (about 24cm by 24cm), Pieces of wood (1cmby 1 cm) as
dry cell holder, Aluminium foil and strips, 2 to 4 dry cells, 1 bottle top/match box (any suitable
material which could be used as a bulb holder), Paper clips, Drawing pins, Nails, Insulated
copper wire, 1 torchlight b ulb

Procedure:

1.

Nail 2 pieces of wood to the drawing boar d in such away that they hold thedry cells
tightly in place.

2. Place the duminium strips at two ends of thewood making sure that they hold firmly
the positive an d negative ends of the dry cdlls.

3. Place the dry cells to follow each other (in series) between the pieces of wood so that
the positive p ole of oneisin contact with the negative pole o f the other.

4. Makeaholeint he plastic bottle top.

5. Wind ametal strip (@uminium foil or strip s) round the base of the bulb.

6. Letthebulb sit on another piece of meta strip.

7. Connect one end of an insulated copper wire to the metal strip round the base of the
bulb.

8. Connect the end of another insulated copper wire to the metal strip on which the bulb
sits.

9. Connect the end of one of thewires to the positive end of thedry cells and the end of
second wireto the negative end of the dry cells.

10. Nail the bottletop with the b ulb unto the board.

11. Usedrawing pin sand paper clipsto make a switch.

12. Connect the wiresto make acircuit of cellsin series as shown in the diagram.

Diagram: Dry cell
/
/
Switch y Lﬂ

Bulb

48



Module 6 Sample Lesson Plans in Science

7. Electrical Circuits with Cells in Parallel

Materials: A piece of wooden board (about 24cm by 24cm), Pieces of wood (1cmby 1 cm) as
dry cell holder, Aluminium foil and strips, 2 to 4 dry cells, 1 bottle top/match box (any suitable
material which could be used as a bulb holder), Paper clips, Drawing pins, Nails, Insulated
copper wire, 1 torchlight b ulb

Procedure:
1. Nail 2 pieces of wood to the drawing board in such a way that they hold the dry cells
tightly in place.
2. Place the duminium strips at two ends of the wood making sure that they hold firmly
the positive an d negative ends of the dry cdlls.
3. Makeaholeint he plastic bottle top.
4.  Wind ametal strip (aluminium foil or strip s) round the base of the bulb.
5. Letthebulb sit on another piece of meta strip.
6. Connect one end of an insulated copper wire to the metal strip round the base of the
bulb.
7. Connect the end of another insulated copper wire to the metal strip on which the bulb
sits.
8. Connect the end of one of thewires to the positive end of the dry cells and the end of
second wireto the negative end of the dry cells.
9. Nail the bottletop with the bulb unto the board.
10. Usedrawing pin sand paper clipsto make a switch.
11. Connect the wiresto make acircuit of cellsin parallel asshown in the diagram.
Diagram:

Switch
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8. Electrical Circuits with Bulbs in Parallel

Materials: A piece of wo oden board (about 24cm by 24cm) , Pieces of wood (1cm by 1 cm) as a
battery holder, Aluminium foil and strips, Dry cdl(s), 2 to 4 bottle tops/match boxes (any
suitable material which could be used as a bulb holder), Paper clip, Drawing pins, Nails,
Insulated cop per wire, 2 to 4 torchlight bulbs

Procedure:

1. Nail 2 pieces of wood to the drawing board in such a way that they hold the dry
cell(s) tightl y in place.

2. Place the aluminium strips at two ends of the wood making sure that they hold
firmly the positive an d negative ends o f the dry cdll(s).

3. Makeaholeint he plastic bottle top.

4. Wind ametal strip (aluminium foil or strip s) round the base of the bulb.

5. Letthebulb sit on another piece of meta strip.

6. Connect one end of an insulated copper wire to the metal strip round the base of
the bul b.

7. Connect the end of another insulated copper wire to the meta strip on which the
bulb sits.

8. Connect the end of one of the wires to the positive end of the dry cell(s) and the
end of second wireto the negative end of the dry cell(s).

9. Nail the bottletop with the bulb unto the board.

10. Usedrawing pin sand paper clipsto make aswitch.

11. Connect the wiresto make acircuit of bulbsin parallels as show nin the diagram.

Dry cell
Key
Bulb
Nail
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9.

Earthquake Model —Movement of the Plates of the Earth-

Materials: Foam, Plywood, Nails (about 4 inc hes)

Procedure:
1. Cuttheplywo odinto 80cm by 80cmsize.
2. Cut the foam into two strips of dimensions: Length-50cm, Breadth-20cm,
Height-20cm.
3. Fixnailsinto plywoo d as shown in the diagram.
4. Fixfoamstripsin between the nails suc h that the end of one stri p isin co ntact with the

end of the other as shown in the diagram.

Princip le and Explanation :

An earthquake occurs when there is a crack in the earth’s crust. Serious earthquakes occur at
places where one plate dlides under ancther. When this happens, stresstension builds up
between the two plates and this causes a sudden movement.

The foam representing the Oceanic Crust is moved to the left slowly. Then stress piles up
between the two foams (crusts) and this causes a sudden movement, which represents an
earthquake.

Diagram:

ea/ Nail
Foams

\ / Sea Plywood
[ @

Continental Crust

Oceanic Crust
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10. Improvisation of Distillation Apparatus

Materials: Empty coffee tins, Large Container, Small Container, Cold water, Rubber tubes of
small diameter, Heating source

Procedure:

1.

Nk~ WDN

9.

Make a hole in the lid of the coffee tin “A” a little smaller than the diameter of the
rubber tube to be used.

Connect the rubber tube to the hole of thelid.

Pour the cold water i nto the larger container ”B”.

Place a smaller container “C” in the larger container “ B”.

Put the end of the rubber tubeinto the smaller container.

Put a small quantity of water, say 25cm®, into the coffeetin “A”.

Heat the content of the coffeetin “A” until water boils and e vaporates.

The vapour from tin “A” passes through the rubber tube and enters in “C". The
temperature in container “B” (containing could water) turns the vapour into water
(condensation).

Collect condensed water at the base of the smaller container “C”.

If possible/applicable, use icewater or ice cubesin larger container “B”.

Diagram:

Lid

__—] Rubber tube

Small container

Coffeetin

Heat source B

\A«

arge container
With cooling water
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