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Participants’ Handout

PURPOSE OF THIS WORKSHOP

The purpose of the workshop is threefold:

1 To consider the use of analogies in the teaching of current electricity.
2 To develop learning activities around forces in a playground.
3 To review a number of learner activities in the context of light and lenses.

WORKSHOP PROGRAMME AND RESOURCES

Session focus and activities Time Resources
It is useful ideally for each participant to
have a copy of the CAPS document for
Grades Eight and Nine

Introduction 30 min

e Welcome 30 min Participants’ handouts

° Introductions Resources handouts

e  Purpose of workshop and Pre-workshop activity handout
e  Programme overview Register etc.

e  Pre-workshop activity

Focus on ELECTRICITY

SESSION 1: Introduction to analogies regarding current electricity 90 min

Activity 1: Activity 1: What is an analogy? 30 min Resources handout

Activity 2: Critique of analogies 60 min Chart paper (20 sheets); 10 coloured pens
(wide nib) to write on chart paper; fresh
prestik; 10 A4 sheets of rough paper and
ball point pens or pencils (1 per
participant);

New Focus FORCES

Session 2: Forces in a playground 60 min

Activity 3: Activity 3: Forcesin a 60 min All handouts; rough paper; pens or

playground pencils

New focus (LIGHT)

SESSION 3: The behaviour of Light 100 min

Activity 4: Making a pinhole camera 30min Boxes (preferably 1 per participant, and

Activity 5: Critique pinhole model 30 min preferably shoebox type); 1 roll heavy

What would learners learn? aluminium foil;; craft knives or razor
blades (1 per participant); tracing paper;
2 rolls masking tape; Completed models;
rough paper; chart paper (20 sheets); 10
coloured pens (wide nib) to write on
chart paper; fresh prestik;

Activity 6: Lenses and images 40 min Selection of lenses; small (short) candles;
matches (1 box per participant) 5 plastic
torches with functioning batteries; 5x A4
white card
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Activity 1: What is an analogy? Electric circuit analogies (CAPS pp. 45-48 and pp. 72-75)

Facilitator Input before Activity 1:

Your facilitator will discuss a number of analogies with you. (See Resource 1.1: An analogy about
the eye and a camera on page 1 of Resources Handout).

After the discussion, you should refer to page 2 of the Resources Handout.

Your facilitator will tell you which analogy your group will handle.

You will receive stationery as follows: chart paper (2 sheets); 2 coloured pens (wide nib) to write on
chart paper; prestik, pens or pencils and rough paper.

Activity 1
What to do
1 Work in groups so that each group has a different analogy.
2 Choose a spokesperson for your group. This person will report back to the entire workshop.
3 Read through your analogy and discuss with your group members the strengths and
weaknesses of the analogy.
4 Use the eye/camera analogy as a model to analyse the electricity analogies. Copy and
complete the table below on the chart paper
(Name of Analogy)
Current Electricity is like Analogy
voltage
resistance
amperes
current
battery
electron
5 Place your charts where they can be seen by the entire group.

Facilitator Input after Activity 1
Your facilitator will ensure that charts are visible to all participants. If you cannot see the chart,
move to a more convenient place.

Activity 2: Are the analogies helpful or not?
Facilitator Input before Activity 2:
Your facilitator will organise the following activity.

Activity 2
What to do

Spend a few minutes discussing with your group what the other groups have decided.
Elect a new spokesperson

In a plenary session, groups / individuals will take turns to comment on analogies and
analyses
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Facilitator Input after Activity 2:
Your facilitator will consolidate the session by summarising strengths and weaknesses of each
analogy. Compare the facilitator’s summaries with your ideas.

FOCUS ON FORCES

Activity 3: Forces in a playground

Facilitator Input before Activity 3

You (the teacher) are taking your science class on an outing. You stop for a break and notice some
swings and other playground equipment nearby. You decide to use the opportunity to teach the
learners something about forces.

Activity 3:1 A

1 The Swings

1.1 What forces concepts can you develop using a swing?
Write your ideas below

1.2 What questions should the learners be asked to help
them develop these concepts?
Write your ideas below

2 The Slide
2.1 What forces concepts can you develop using a slide?
Write your ideas below

2.2 What questions should the learners be asked to help them
develop these concepts?

Write your ideas below
3 The See-saw
3.1 What forces concepts can you develop using a see-saw?

Write your ideas below L

3.2 What questions should the learners be asked to help

them develop these concepts?
Write your ideas below
Groups will take turns to share their ideas with each other
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FOCUS ON LIGHT AND VISION

Activity 4: Making a Pinhole Camera
Facilitator input before Activity 4
Your facilitator will provide you with all necessary materials

Activity 4:

What to do

Do not place the lid on the box yet

Cut a rectangle in a short side of the box as shown in Figure 4.1

Stick a piece of heavy aluminium foil over the rectangle as shown in Figure 4.2

Cut a much smaller rectangle on the same side of the box as shown in Figure 4.3
Stick a piece of tracing paper on the inside of the opposite side as shown in Figure 4.4
Use a sharp pin to poke a small hole in the centre of the aluminium foil

Place the lid on the box

N o U WN R

Ensure that the box is light-proof. Your camera is now ready

Fig.4.1 Fig.4.2 Fig.4.3 Fig.4.4
8 Go outside into the sunshine

10 Move around the area and focus on something you find interesting (a tree; a building or a
bench etc.)

11 Ensure that the sun shines in the object. If necessary, you can enlarge the hole in the
aluminium slightly

12 Record what you see.

Facilitator input after Activity 4
Your facilitator will remind you about the eye / camera analogy

Activity 5: How can we use the pinhole camera to promote concept development?

Facilitator input before Activity 5
Your facilitator will explain what to do.

Activity 5:

What to do

Participants will suggest questions to be asked about the working of the pinhole camera.
A simple question: What did you see? Explain clearly.

You can also ask questions starting with ‘what happens if. .. ?’

Which group asked the most questions?
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Facilitator input after Activity 5

Your facilitator will consolidate the session
Activity 6: Light and Lenses

Facilitator input before Activity 6

Your facilitator will provide you with all necessary materials

Activity 6:
What to do
As you work through the activity PLEASE discuss all your ideas with your colleagues.

1
2

Work in pairs and make your working area as dark as possible
Arrange the candle, the convex lens® and the card (screen) as shown below in Figure 6. Use
press stick to secure the items.

We refer to this lens as lens?

3

Figure 6: Arrangement of items for Activity 6

Adjust the position of the candle and / or the lens! until you obtain a clear image on the

screen. Note the distances between the

candle and lens ..........eevvvvvevvvvnvnvnnnn.

and

lens and screen ......oevvveevveveievnennnn.

10

11

Now move the screen further away from the lens! until the image is blurred

Without moving any of the other items, place another convex lens which we call lens?
between the candle and convex lens! and move it back and forth slightly.

Experiment until you obtain a clear image (do you ever obtain a clear image?*)

Now move the screen closer to the lens until the image is blurred

Without moving any of the other items, place a convex lens which we call lens® between
the candle and the convex lens® and move it back and forth slightly.

Experiment until you obtain a clear image (do you ever obtain a clear image?*)

Now move the screen closer to lenstuntil the image is blurred

Without moving any of the other items, place a concave lens (lens®) between the candle
and convex lens! and move it back and forth slightly.

Experiment until you obtain a clear image (do you ever obtain a clear image?*)
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*NOTE: A ‘NO’ answer is perfectly acceptable
A convex lens is called a converging lens because it causes light rays to converge (come together).
A concave lens is called a diverging lens because it causes light rays to diverge (spread apart).
In this activity you were modelling 2 common eye defects.

Questions (Anwser in the spaces provided)
6.1 What were these eye defects?

6.2 What causes shortsightedness?

6.3 What causes longsightedness?

6.4 What lens do we use to correct shortsightedness?

6.5 What lens do we use to correct longsightedness?

CONCLUSION (30 min)

Post workshop activity

Reflection on workshop
Suggestions for following workshop
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