
Science Teaching Alive workshops  

The reflection of light   

A guide for group leaders

Hello to you, the group leader! 

These notes come from the website www.scienceteachingalive.com  They are designed to
help you run a special kind of science teacher group meeting.  

This kind of meeting is about helping teachers to feel comfortable with doing practical work,
and organising their own lessons so that their students do the activities. 

These notes assume that your participants know quite a lot about the topic, and now they
want to make it interesting and exciting for their students.  On the website you will find
Teachers’ Notes that give teachers information about this topic. 

Also on the website there’s the skeleton of a student worksheet that your group can develop.

Some personal preparation for the workshop 

Watch the video right through. You will be guiding teachers through the
activities during the meeting. 

Get together the materials that Brian uses and make the equipment he
demonstrates.  Set it up and try all the activities.  Do you get results in
the same way that Brian does? 

Suggestions for your workshop programme  

A. Welcome and introduction 

After the usual welcome and admin discussion, tell everyone what you
hope the workshop will produce.  Remind them that a workshop means
participation; in workshops things get produced – the thing might be a
new understanding, or an issue resolved, or some apparatus made or a
document written.  They have to produce, not just listen.  And it’s so
satisfying when people go home with something they have made, and
can use in their lessons. 

Here are examples of two products that could come out of this
workshop (you have to decide on what the workshop should produce): 

1 a periscope – perhaps a simple one, or perhaps one that can turn to
look backwards 

2 some mirror-writing examples, and challenges to invent more mirror-
writing.

B.  Prepare the group to watch the video

Tell the group that they are going to do the activities themselves and
they need to understand the science that’s involved. 
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The pin-optics method was
to put 2 or 3 pins into the
paper so that they formed a
straight line from the image to
your eye; then you took out
the pins and drew a pencil line
joining the holes to show the
direction of the ray.    

00:06 – 00:34   Here Brian introduces two fundamental ideas that
students must understand if they are going to make sense of all the
other concepts in the topic of light:

Fundamental idea 1  If I see something, it is because light has
travelled away from that thing and some of the light has entered my
eye. The light transfers energy to the nerves in the retina (the layer of
light-sensitive cells inside and at the back of the eye). Those cells use
the energy to create electrical signals that travel along the optic nerve to
a part of the brain. There, the brain “tells” me what I am seeing.

Fundamental idea 2   If I can see an object, it means that light is
coming from it. Not only mirrors reflect, all kinds of objects reflect some
light.  That’s why we can see them! 

If the object is a lamp or a candle-flame or the Sun or the computer-
screen, the idea is easy to understand – such things give off light. (They
are called luminous objects.) 

But 99% of the things we see are not luminous: instead they reflect
light that comes from luminous objects. If we are in a room, and I can
see you, the reason is probably that light from the Sun is being reflected
off walls, trees, clouds or the ground outside. That light then bounces
off these many things outside and some of it travels through the
window. Then it hits the ceiling, walls, furniture, and other people and
bounces around some more. 

Because the light is bouncing off many surfaces in the room, there is
some light hitting all sides of each object. So I can see the light
bouncing off your face but if I go around behind you, I can also see your
back because light is bouncing off your back also, and into my eyes. 

Misconceptions about light and seeing 

Fundamental Idea 1 sounds simple to understand but not everyone
thinks that way. In a group of people, it’s possible that some of them
believe that something goes out from the eye to get an image of the
thing you are looking at, and there are other beliefs as well. 

You will find notes about these misconceptions in the Teachers’ Notes,
and in the student worksheet-starter there are questions which
teachers can use to find out what their students think.

Back to the video:    At 1:30 – 1:35 Brian mentions this light that
“comes from external sources” and bounces off the pencil. External
sources are, for example,  the window or the overhead projector lamp.

1:43 - 2:05      Here Brian talks about “pin-optics” and “rays”. 
The idea of a ray of light is important. The word sounds familiar
but students get confused when it’s not explained properly. Light
is really the effect of rapidly-changing electric and magnetic
fields. The effect expands outwards from every point on a light-
giving or light-reflecting object. The front of the wave expands
outward like an expanding ball. A ray indicates a particular
direction in which the effect is expanding. 
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Figure 1 Light from the window hits
the pencil point and then travels
away in all directions from the
pencil.  We will pick the light in just
one of these directions and call it a
ray.

Back to the video: Light from the window hits the little yellow pencil
and all points on the pencil reflect that light in different
directions – left, right, up, down. 

Figure 1 shows just one point on the pencil - the sharp tip.
From that point, light expands outwards in many directions.
The 11 arrows in Figure 1 shows just a few of the infinitely
many directions that the light goes.  To understand reflection
we think about the light travelling in just one of these
directions.  We call this light a “ray”. 

Why ray diagrams are confusing to students: many books
simply show one ray and say nothing about the millions of
other rays that were left out of the diagram.  (Confused
students resort to rote learning and rote drawing, and that’s
why we have to get this clear.)

C. Help the teachers in the group to do the activities that they see in the video

You can extend the activities in the video with related activities that you
will find in the Teachers’ Notes. 

• Other ways to make a periscope

• left-right inversion of mirror images

• the size of the image is the size of the object 

• the ghostly flame in the water 

D. When people have completed each activity, ask them to evaluate the activity  

Could they use these activities with their students? 

E.  Now move to the final product of the workshop – a student worksheet.  

Download the worksheet-starter from the menu on the
website.  Teachers will want to take a copy of the worksheet
you produce in the meeting, so try to have a photocopier
available, or provide pens and sheets of blank paper. 
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What to prepare 

Items Where to get them

Computer with a large screen, or else a data-
projector. 

This depends on the school or the facilities in the
area where you run the workshop. 

Mains electricity to run the computer and
projector. 

Sorry if this sounds obvious, but in some places you
have electricity for only certain hours of the day. 

The DVD with the Science Teaching Alive
videos

You download the videos from
www,scienceteachingalive.com and you can order
one from Kate Gray, at the email address you see at
the end of the video 

Copies of the Teachers’ Notes and copies of
the Student Worksheet-starter - enough for
each teacher 

School photocopier?

Small mirrors for reflection activities and to
make periscopes. Teachers at the meeting
could pay for them and take their periscope
home with them. 

Businesses that sell window glass usually sell
mirrors also. Ask the shop keeper to cut small
mirrors, about 5 cm x 8 cm, and two per teacher you
expect at the meeting. 

Strip of wood, with slots cut for the mirrors Offcuts from a wood merchant. These businesses
may have a table saw and they will cut slots in the
wood at 45Eto the long edge.

Cardboard boxes or tubes (alternative
structures for periscopes)

Collect these from home(s) – allow a week or two for
students or parents to collect them. 

Sharp blades to cut slits to place the mirrors in
the boxes

Short pencils of different colours, to act as
objects that form images

Prestik Supermarket

Kebab sticks or thin dowel-sticks Food supermarket or hardware shop

A3 sheets of paper for tracing rays

Rulers for measuring distances from the mirror Supermarket

Pane of glass, larger than A4 if possible. Glass shop, builders’ merchant, hardware shop

Jar or beaker to hold water 

Short candle (for the ghost image) Supermarket

Box large enough to hide the candle
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