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The story of photosynthesis
Without photosynthesis life as we know it would not exist.
It’s worth a moment’s reflection…
There would be no biology without photosynthesis.

Plant biomass is the food and fuel for all animals.
Plants are the primary producers. These amazing organisms
are capable of capturing the energy of sunlight and fixing
it in the form of potential chemical energy in organic
compounds.

The organic compounds are constructed from two
principle raw materials; carbon dioxide and water (which is a
source of hydrogen). These compounds are stable and can be
stored until required for life processes. Hence animals, fungi
and non-photosynthetic bacteria depend on these for the
maintenance of life.

The quantities are mind boggling. A hectare (e.g. a field
100 m by 100 m) of wheat can convert as much as 10,000 kg
of carbon from carbon dioxide into the carbon of sugar in a
year, giving a total yield of 25,000 kg of sugar per year.
There is a total of 7000 x 109 tonnes of carbon dioxide in the
atmosphere and photosynthesis fixes 100 x 109 tonnes per
year. So 15% of the total carbon dioxide in the atmosphere
moves into photosynthetic organisms each year.

Humans claim about half of all the net primary
production on earth. As the human population is increasing
at a faster rate than plant productivity one of the most
pressing problems for science to tackle is increasing
photosynthetic yield.

Not only do plants make food but over the last 3000
million years they have been responsible for the build up of
free oxygen in the atmosphere creating the conditions that
allowed more complex forms of life to evolve. Oxygen is a
waste product of photosynthesis and plants play a crucial role
in maintaining it in the atmosphere

Besides food and oxygen, plant products have become
indispensable to us. These include wood as a fuel and for
building, fibres for cloth and drugs such as aspirin, digitalis
and cortisone as well as numerous oils and resins.
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These days few school children are enthralled or
amazed by the study of plants. The stilted manner
in which the national curriculum deals with plants
does nothing to help. However, it is worth
spending some time trying to enthuse pupils about
plants at the beginning of the story because plants
are so vital to our planet and all the organisms on
it. Only by really appreciating the amazing role that
plants carry out can we hope to educate pupils in a
wider sense. Only if pupils grow up to care about
and wonder at plants is the human species likely to
survive the next few centuries. Here are some
WOW facts that you can get pupils to think about
– use them along with the introductory powerpoint
images to get pupils thinking…
• Bristle cone pines are amongst the oldest
species alive. One called Methuselah is thought
to be about 4,768 years old.
• Ginko biloba is a very old species of plant having
lived on earth unchanged for over 150 million
years – dating back to the Jurassic period when
the dinosaurs were around.
• The mature fruit of the coco de mer (Lodoicea
maldivica), is 40-50 cm in diameter and weighs
15-30 kg, and contains the largest seed in the
plant kingdom.
• Saffron is the most precious spice and is made
from the dried stigmas of the crocus (Crocus
sativus).
• Bamboo is the worlds tallest grass and has been
recorded growing to a height of 40 m.
• Frankincense and myrrh are resins from the dried
sap of trees.
• Cinnamon is the bark of a tree – (Cinnamomum
zeylandicum). It is peeled from the sprouting
trees, dried and rolled.
• The tallest tree is the California Redwood
Sequoia sempervirens which can reach over
100m.
• Plant plankton make nearly three quarters of the
earth’s oxygen. They are so prolific that the
chlorophyll pigments in the plankton can be seen
from space.

The aim of this learning resource is to encourage
teachers to take a new and hopefully refreshing
look at the topic of photosynthesis. As well as
practical ideas it includes a range of associated
teaching resources designed to stimulate
and enthuse pupils about the world of plants.
The resources have been written to help teachers
deliver the topic in a variety of ways using a variety
of teaching strategies. It includes a suggested
teaching route but each section is separate and
teachers can to pick and choose which activities
they want to use.

For each section there is information for the teacher,
worksheets and presentations for use with pupils
and a technical guide when appropriate.
The information for teachers includes:
1. LEARNING OBJECTIVES: This outlines the key
principles/ideas that pupils should gain from this
activity

2. MISCONCEPTIONS: This section highlights
some of the most common misconceptions that
pupils of this age may bring to your lesson. The
activities are designed to try to help them
challenge these misconceptions.

3. POSSIBLE APPROACHES: This provides
teachers with tips and hints that have been
used successfully in the classroom as well as
suggesting how the resources might be used.

NOTES
Reference to glucose;
In many text books and other resources, particularly
those targeted at the 11–14 age group, the
equation for photosynthesis is summarised as
shown

6CO2 + 6H2O�C6H12O6 + O2
carbon dioxide water glucose oxygen

This is misleading in a number of ways. It gives
the impression that photosynthesis takes place
in a single chemical reaction, which is not the case.
It also specifically states that the end product is
glucose. Glucose is a simple monosaccharide
sugar; one of the easiest carbohydrates for pupils
to understand. It is used in many text books
presumably because it helps pupils who like to see
a balanced equation. It may also be used because
the conversion of glucose into starch is a relatively
simple idea and starch is often used as evidence
that photosynthesis has taken place.

In fact plants make a three carbon sugar (triose
phosphate) which are collectively moved outside
the chloroplast and used to make a range of other
products. This resource will talk about the
production of sucrose and other associated
products but will not include a discussion of
triose phosphates. It is very important that pupils
understand that the plant makes carbohydrates in
photosynthesis and glucose can be used as an
example of a carbohydrate.
Pupils need an awareness of the following
connections:

�starch

�glucose

CO2 + H2O�3C sugar + O2

* Throughout all documents the abreviation “ppt”
refers to a series of images on the CD provided
in the form of a PowerPoint document.

� cellulose

� sucrose
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Activity 1

Activity 2

Activity 3

Activity 4

Activity 5

Activity 6

Activity 7

Activity 8

Activity 9

Activity 10

Activity 11

Activity 12

Learning
objective

When a plant gains
mass, the atoms come
from carbon dioxide in
the air and water.

The main food made by
plants is carbohydrates.

Plants make a range of
different carbohydrates.
We make use of many
carbohydrate plant
products.

Carbohydrates can be
found in a range of
plant organs?

Carbon dioxide is one
of the raw materials for
photosynthesis

Carbon dioxide uptake
varies at different times
of day.

We can observe the
change in carbon
dioxide uptake with
different environmental
conditions

The rate of oxygen
release from a
plant indicates
photosynthetic rate.

The splitting of water
using light energy has
released oxygen which
built upinthe atmosphere.
This has allowed higher
life forms to evolve.

Light energy is trapped
by the green pigment in
chloroplasts.

Only areas of the plant
with chloroplasts can
make starch in
photosynthesis.

Review the whole
process of
photosynthesis

Supporting
material
(title)

“Where does the wood
come from?”

“The story of
photosynthesis”

Carbohydrates

“Talk about...”

“What sorts of
carbohydrates do
plants make?”

“How can we show
that the plant uses
carbon dioxide?”

“Gas exchange at
different times of day”

“Investigating
photosynthesis in a
broad bean plant”

“Measuring
photosynthesis by
oxygen evolution”

“Early Earth”

“What are
chloroplasts?”

“Can we show that only
the green parts of the
leaf produce starch in
photosynthesis?

“Bringing it altogether”

Supporting
material
(resources)

Activity sheet 1 or ppt
presentation 1
Cards for group work
1A – 1D

Activity sheet 2 or ppt
presentation 2

ppt presentation 3

Activity sheet 3–
(Images of plant
products) or ppt
presentation 3B

Activity sheet 4 (plus
technical guide)
or ppt presentation 4

Activity sheets 5A (plus
technical guide) or ppt
presentation 5

Activity sheets 5B
ppt presentation 5B
or
Activity sheet 5C

Activity sheet 6

Activity sheet 7

Activity sheet 8 (plus
technical guide) or ppt 8

Activity sheet 9

ppt 9 images for activity 9

Activity sheet 10 (plus
technical guide) or ppt
presentation 10
Video clip

Activity sheet 11 (plus
technical guide) or
ppt11
Video clip

Activity sheet 12A
Activity sheet 12B

Type of learning
activity

Thinking skills activity –
group work.

Individual writing task.

Presentation

Discussion – creative
thinking/formal talk

Class practical
Observing and
recording.

Class practical
Predicting, observing,
recording and analysing.

Interpretation

Interpretation

Application of
knowledge. Individual
/small group discussion

Practical demonstration
using carbon dioxide
probe. Prediction and
interpretation

Class practical
Measuring and
recording. Explaining
and evaluating data.

Reading
comprehension.
Interpreting graphical
data

Class practical
Use of microscope for
observation.

Class practical
Following instructions
safely. Observation.

Concept map or Poster

Approximate
time for activity

30 – 45 minutes

15 – 30 minutes

15 minutes

15 minutes

50 – 60 minutes

45 minutes to
introduce and set up.
45 minutes to collect
results and analyse.

15 – 30 minutes

15 minutes

15 – 30 minutes

45 – 60 minutes

1 hour

45 minutes

30 minutes

50 – 60 minutes

1 hour

*ppt = powerpoint



00 Pupil worksheets – The story of photosynthesis04 Teacher notes

ACTIVITY 1
LEARNING OBJECTIVE:
“When a plant gains mass, the atoms come from carbon dioxide in the air and water.”

Notes: Plants make their own food from carbon dioxide and water. These are the raw materials
for the process. Energy from light is necessary for the reaction to proceed and it is absorbed
by a green pigment called chlorophyll in the chloroplasts of plants.

MISCONCEPTIONS:
Pupils may have a fairly unscientific idea of food. It seems intuitive to pupils that plants suck it
up from the soil through the roots. However, this may be because they believe water is food for
plants. The everyday description of fertilisers as plant food also causes some confusion.

Pupils have problems realising that one of the raw materials for photosynthesis is carbon
dioxide. The probable reason for this is the bizarre (to them) idea that something could
increase in mass due to incorporation of matter from an invisible gas. It may be necessary to
convince pupils that carbon dioxide does have mass. When asked how we could do this pupils
will come up with a range of suggestions, for example measuring the mass of an empty balloon
and one filled with carbon dioxide.

Some pupils think that the sunlight absorbed is food. Somewhere in their education they may
have been told that plants make their food using sunlight and from this they seem to think that
light is converted into food. It will be beneficial if pupils can begin to understand that sunlight
“energy” gets locked up in the bonds of the carbohydrates formed.

The activities described both challenge pupils thinking about photosynthesis and help clarify
their ideas about how carbohydrates are made.

POSSIBLE APPROACHES:
ACTIVITY 1: ‘Where does the wood come from?’ The idea of this activity is to get pupils to
examine their misconceptions about photosynthesis. (Activity sheet 1 or ppt presentation 1
plus cards 1A – 1D) The information covers the historical work done by Jean Bapiste van
Helmont in the 16th Century. After reading an extract from van Helmont’s diary, pupils discuss
his interpretations. Four typical pupil responses to van Helmonts experiment are given in the
speech bubbles.

Pupils are given cards (A – D) as stimulus to talk in structured groups about each of the
statements and examine data and pictures of more recent experiments. They summarise their
thoughts and feedback to the rest of the class. Throughout the discussion it is important to
introduce and reinforce the idea that an increase in mass (biomass) is good evidence that
photosynthesis has taken place and carbon dioxide from the air contributes to this.

A good follow up to this is to try to generate sense of awe and wonder by discussing the
amazing capabilities of plants. On the bench there is an assortment of objects: a gas jar of
carbon dioxide (it doesn’t really have to be carbon dioxide – as long as it is labelled as such), a
beaker of water, a beaker of powdered glucose, some sucrose (granulated or sugar lumps) and
a potato. Ask for a volunteer to use the water and carbon dioxide to make any of the three
other substances. Of course they won’t be able to. Ask them why they can’t do it – what else
can you supply them with to help them to perform this simple chemical reaction? Would they
like a light source to help them? Whatever they do of course they can’t make it – even if you
give them the light source. Incredibly however, plants can! And this is the thing to stress.
Plants are amazing – not only do they use carbon dioxide and water to make food for
themselves – in so doing they trap the energy of sunlight and transform it into the chemical
energy stored in food. This food is then available for other organisms to make use of and so
photosynthesis ultimately supports all other life forms.
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ACTIVITY 2
LEARNING OBJECTIVE:
“The main food made by plants is carbohydrates”

MISCONCEPTIONS:
Pupils find it confusing when text books make inconsistent
references to the products of photosynthesis. This is variously
described as “food” “starch” “sugar” and “glucose”. If they
can understand that all of these are terms which can be
applied to the products of photosynthesis, they are less likely
to be confused.

POSSIBLE APPROACHES
ACTIVITY 2: “The story of photosynthesis.” The aim of this
activity is to help pupils understand the process by looking
first at the products formed in photosynthesis. (Activity sheet
2 or ppt presentation 2)

The worksheet guides pupils to an understanding of
carbohydrates. If we know that plant food takes the form of
carbohydrates – and we can understand what a carbohydrate
is – then it is only one more logical step to understanding that
the end product must be made from carbon dioxide and
water. We can then see that sugars and starches are all
different forms of carbohydrate (by looking at the atoms
present). If pupils understand that sugars are converted into
other carbohydrates which can make up the structure of the
plant or packaged away for storage, they may be able to see
that the increase in biomass is directly attributable to
photosynthesis. After pupils have been shown the
presentation or completed the worksheet they could be asked
to summarise the process of photosynthesis in a short
paragraph. They could do this alone or in cooperative groups.

POSSIBLE APPROACHES
ACTIVITY 5: “How can we show that the plant uses carbon
dioxide?”
The carbon for the production of all these carbohydrates
comes directly from carbon dioxide in the air. How can we
show that the plant uses carbon dioxide? (Activity sheet 5 or
ppt presentation 5)

Start by showing a sample of the hydrogencarbonate indicator
equilibrated with atmospheric air. It should be a red colour
(refer to technical guide). Use the activity sheet or power
point to show the range of colour changes which happen in
the indicator when carbon dioxide is either added to or
removed. Pupils can then predict the colour change that
should occur when the plant is placed in the indicator in
bright light.

Pupils can complete the practical in small groups.
See technical guide for details.

After completing the practical, activity sheet 5a guides pupils
in describing and explaining their results. The follow up
questions ask them to consider what colour the indicator will
go under other conditions. It makes the link between carbon
dioxide being given out in respiration and used up in
photosynthesis.

There are a range of other questions that can be asked such
as “What colour would the indicator go if some small animals
such as pond snails were kept in it?” “What colour does the
indicator go when the plant was kept in the dark?” This
reinforces the idea that plants are also respiring and giving out
carbon dioxide and for more able pupils allows them to think
about the total amount of carbon dioxide removed compared
to the amount added.

Three matching card exercises (Activity sheets 5B or ppt 5B)
reinforce the understanding of the colour changes obtained in
this experiment and are useful for less able pupils to help
them explain what they saw. They can be used as a plenary or
starter for the next lesson. Each of the three activity sheets
labelled 5B should be used separately.

Some examination questions have focused on the
interpretation of colour changes of hydrogencarbonate
indicator and an example is included here – activity sheet 5C.

ACTIVITY 3
LEARNING OBJECTIVE:
“Plants make a range of different carbohydrates”
“We make use of many carbohydrate plant products”

Notes: The whole purpose of photosynthesis is to make food.
Like us plants use the food they make for a range of activities
including growth and storage so we should be able to find
evidence of the products of photosynthesis in a range of
plants. The products of photosynthesis include starch,
sucrose and cellulose. Most text books and exam
specifications suggest that glucose is the main product so
this probably needs to be included despite the problem
highlighted in the introduction.

MISCONCEPTIONS:
Glucose is not the major photosynthetic product. Virtually no
free glucose is produced in photosynthesis. However,
practically all school text books use glucose as the product
and it may be too confusing for pupils to try to correct this
misconception. The most common products are starch or
sucrose, and pupils often test leaves for starch. Starch is
given an approximate formula (C6H10O5)n, where n is in the
thousands.

POSSIBLE APPROACHES
ACTIVITY 3: To start with it is useful to show pupils the
similarities between glucose, sucrose, starch and cellulose
using the presentation “Carbohydrates” (ppt presentation 3).
Looking at the structure of starch and cellulose pupils should
be able to see that they are made up of repeating glucose
units. The presentation provides stimulus material to get pupils
thinking about how familiar products such as maple syrup,
sugar and flour are making use of the carbohydrates from
plants such as maple trees, sugar beet, sugar cane, and
wheat.

Follow up activities to reinforce this idea can be done in a
range of ways – visual images can promote discussion and
raise awareness of plant products. (These can be used now
or alternatively after the activity 4 which is a practical activity
to check for the presence of various carbohydrates)

Activity sheet 3 “Talk about...” is an example of a prompt card
which can be used to encourage pupils to practise formal talk.
There are a number of other images on the ppt 3B and of
course it is very easy to make your own like this.
A suggestion is to give groups one copy of the card and give
them time to think of full sentences they could “speak out
loud” to others in the group. Give each student 30 seconds to
select and tell the others and then work round the group in
rotation.

You may need to give them some examples to get
them going…
“One interesting fact about maple syrup is…”
“When I eat beetroot my urine turns red …. “ (not an
uncommon characteristic – there will usually be one or two
pupils prepared to admit it!)
“Beetroot and sweetcorn are parts of plants but syrup and
flour are plant products.”

ACTIVITY 4
LEARNING OBJECTIVE:
“Carbohydrates can be found in a range of plant organs”

POSSIBLE APPROACHES
ACTIVITY 4: “What sorts of carbohydrates do plants make?”
Pupils can test a variety of plant products for glucose, starch
and cellulose. (Activity sheet 4 or ppt presentation 4) It is
useful for pupils to think about where in the plant the sample
is taken from, once again asking the question: “Where do the
atoms in the starch, sugars and cellulose come from?”

It is worth remembering that Benedict’s reagent will not give a
coloured product with all simple sugars. Refer to the technical
guide for detail about what sugars are detected.

ACTIVITY 5
LEARNING OBJECTIVE:
“Carbon dioxide is one of the raw materials for
photosynthesis”

Notes: We know that carbon dioxide is in the air but as it is an
invisible gas we need to use particular methods to detect it. If
carbon dioxide is bubbled into limewater it goes cloudy, but
this isn’t going to help us see if carbon dioxide is used up by
a plant. A good indicator to use is called hydrogencarbonate
indicator. This is a very sensitive indicator that changes colour
both when carbon dioxide is used up and when it is
produced.

MISCONCEPTIONS:
As stated earlier, many pupils cannot appreciate that carbon
dioxide – an invisible gas, can contribute directly to the
production of carbohydrates. After all, these carbohydrates
are bulky, heavy materials and carbon dioxide may appear to
have little mass. This is basic chemistry of course but it is
worth reinforcing to pupils that gases have mass and in
particular carbon dioxide is quite a heavy gas. The practical
described which demonstrates changes in carbon dioxide
levels with a hydrogencarbonate indicator, is actually
measuring small changes in pH as a result of carbon dioxide
levels. However, it is simpler for pupils to understand if we
can show them that the changes are as a result of carbon
dioxide by simply breathing out into the indicator and showing
the change to a yellow colour.
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ACTIVITY 6
LEARNING OBJECTIVE:
“Carbon dioxide uptake varies at different times of day”

POSSIBLE APPROACHES:
ACTIVITY 6: “Gas exchange at different times of day.”
This is another follow up activity that could be used to reinforce the ideas from the
previous experiment.

Pupils simply annotate the diagrams on activity sheet 6 to show how much carbon dioxide will
be removed from the atmosphere and how much oxygen will be released at different times of
the day. They should try to make the size of the arrows indicate the relative amounts of the two
gases. It can be done individually at first and then discussed in small groups. More able pupils
should remember to consider that photosynthesis is not the only process affecting carbon
dioxide levels and plants, like all living things, are carrying out respiration all the time.

ACTIVITY 7
LEARNING OBJECTIVE:
“We can observe the change in carbon dioxide uptake with different environmental conditions”
Notes: The proportions of oxygen and carbon dioxide in the atmosphere are changing. All living
things use oxygen and give out carbon dioxide in respiration and plants use carbon dioxide and
give out oxygen in photosynthesis. If plants were destroyed the balance would change and
there would be a build up of carbon dioxide and a decrease in oxygen levels.

MISCONCEPTIONS:
Many pupils believe that plants do not respire or at the very least, they only respire at night. It is
important that they understand that respiration is a process fundamental to life and all living
things respire all the time. In bright light the net effect of this is that plants take in carbon
dioxide and release oxygen. This does not mean that respiration is not taking place but the net
effect is that the effects of photosynthesis are masking the effects of respiration.

It should be stressed that the increase in the human population and the burning of fossil fuels
as well as deforestation means that we are now putting carbon dioxide back into the air faster
than plants can take it in again. This is leading to a build up of carbon dioxide which
contributes to global warming.

POSSIBLE APPROACH:
Use a data logger and carbon dioxide probe linked to a computer and projector. Suspend the
carbon dioxide probe in the lab near to where pupils might sit when they enter the room. Set
the probe to log carbon dioxide levels. Give pupils a starter activity to do and whilst they are
completing it they should begin to notice the graph.

If the group is reasonably big the level of carbon dioxide should be seen to rise as pupils enter.
If the level doesn’t rise it might be appropriate to turn on a Bunsen burner near the probe and
watch the levels rise. Once the pupils have realised that this probe records carbon dioxide it
can be placed in a container with small animals, plants in bright light or a combination of both.
In each situation pupils could be asked to think about/predict what will happen to the graph
(possibly using small individual whiteboards). Supplementary question such as “how could we
increase the steepness of the graph?” and “What will happen if the plant is covered with black
paper?” can provide challenge for more able pupils.

Essentially pupils are sketching a graph showing how carbon dioxide will change as the
teacher tells a story about plants and/or animals. For those schools that do not have a carbon
dioxide probe this resource describes a graph from an experiment set up with a broad bean
plant. (Activity sheet 7 or ppt 7) It shows the changes in carbon dioxide concentration in
different conditions and asks a series of stepped questions to help pupils with the analysis
of such material.
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ACTIVITY 8
LEARNING OBJECTIVE:
“The rate of oxygen release from a plant indicates
photosynthetic rate”

Notes: Photosynthesis occurs in chloroplasts. The green
pigment in the chloroplasts is called chlorophyll. Light energy
comes in small ‘packets’ called photons and if it is the right
colour it gets caught by chlorophyll. Every time a photon of
light falls on a chlorophyll molecule it ‘excites’ an electron.
Chloroplasts use this ‘electron energy’ to split water into
hydrogen and oxygen. The oxygen escapes into the air and
the plant uses the hydrogen to add to carbon dioxide to make
the plants food. In this next section we will be focusing on the
oxygen released from photosynthesis.

MISCONCEPTIONS:
Pupils may have trouble dealing with this amount of detail,
particularly as they may not be familiar with or have forgotten
about chloroplasts. It is sufficient at this stage to say light
splits water into hydrogen and oxygen and the oxygen is
released – but do stress that this can only happen in the
chloroplast. They should know the difference between
chloroplasts and chlorophyll but they do come back to this
later in the scheme.

POSSIBLE APPROACHES:
Pupils can count the bubbles produced from an aquatic plant
under different light intensities. Again Cabomba is a good
plant to use and if placed in 1% sodium hydrogencarbonate
solution, and placed in bright light, it rarely fails. Activity sheet
8 or ppt 8 guides the pupils through the setting up of the
practical and the collection of results. The experiment can be
done at a simple level where pupils count the bubbles and
plot a simple graph of number of bubbles at different
distances from a light source. For the more able, the follow up
sheet explains how light intensity varies with distance from a
light source and usually gives a curve of best fit with a
flattening of the curve at high light intensities. This can be
explained by considering that other factors may be limiting the
rate of photosynthesis.

ACTIVITY 9:
LEARNING OBJECTIVE: ”The splitting of water using light
energy has released oxygen which built up in the atmosphere.
This has allowed higher life forms to evolve”

POSSIBLE APPROACHES:
“Early Earth” (Activity sheet 9) is the story of how the earth
became oxygenated and looks at how the change in oxygen
levels caused associated changes in plant life over millions of
years. The evolution of plant groups is not often taught but is
fascinating material and pupils are usually very interested,
particularly if they can go outside and look for liverworts,
mosses, ferns etc. There are questions and data to analyse
with this material as well as more images provided for class or
group discussion if you wish to extend their knowledge of the
plant groups to include gymnosperms and angiosperms
(monocotyledons and dicotyledons).

ACTIVITY 10:
LEARNING OBJECTIVE:
“Light energy is absorbed by the green pigment in
chloroplasts”

Notes: Light energy is trapped by chlorophyll; a green
pigment found in small organelles called chloroplasts.
Parts of a plant that contain these chloroplasts can carry out
photosynthesis because they can absorb the light energy for
the reaction. What about parts of the plant that do not contain
chloroplasts?

MISCONCEPTIONS:
There is often confusion between chlorophyll and chloroplast.
Simple models can clarify this e.g. a soft centred sweet with
the sweet representing the chloroplast and the soft centre
representing the chlorophyll (the “phyll”ing for the sweet).

POSSIBLE APPROACHES:
Pupils can look at a thin leaf of either Elodea or a “leafy”moss
such as Mnium under the microscope (Activity sheet
10/ppt10). This will allow them to see chloroplasts. If a bright
light is directed from one side the chloroplasts may begin to
move around within the cell. They can compare this with
tissue e.g epidermal tissue in which there are no chloroplasts.
The Powerpoint includes some images and a link to video clip
for presentation if it is not possible for pupils observe
chloroplasts moving themselves.

You can show some images of the ultrastructure of the
chloroplast and in particular point out the starch grains
present inside the chloroplast. This should provide some
evidence that the chloroplasts have a vital role in
photosynthesis. Pupils can also take a thin section from a
potato tuber and stain it with iodine to examine the starch
grains. It is important to emphasise that the starch is stored in
the tuber – perhaps once again making reference to the
amazing capability of plants – taking carbon dioxide and water
and eventually producing potato tissue – encourage them to
think about this when they next eat their chips!

Show the pupils plants with a variegated leaves – explaining
that the white areas of the leaf do not contain chloroplasts.
Ask pupils to make a prediction about which kinds of plants
will grow faster – those with variegated or completely
green leaves – and ask them to think about why this is.
The discussion needs to bring out the point that the non
green areas of the leaf will not make starch. This leads nicely
into the next activity.
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ACTIVITY 11:
LEARNING OBJECTIVE:
“Only areas of the plant with chloroplasts can make starch in photosynthesis”

MISCONCEPTIONS:
When testing a leaf for the presence of starch in traditional photosynthesis
experiments many pupils think that the iodine solution is simply staining the green
area of the leaf. If a starch test is carried out on a variegated leaf it needs to be
made very clear that the chlorophyll is being dissolved out of the leaf in order to
show where the starch is. Pictures of chloroplasts containing starch grains can help
to overcome this.

POSSIBLE APPROACH:
Pupils carry out a standard starch test on a variegated leaf. Activity sheet 11.

ACTIVITY 12:
LEARNING OBJECTIVE:
“To review the whole story of photosynthesis”

POSSIBLE APPROACHES:
At the end of any topic it is always nice to bring the various threads together so that
pupils can see the whole story. Concept mapping is a very effective way of doing
this and there are some key words to use for this on Activity sheet 12b.

To teach concept mapping to pupils who have not experienced it before I find the
following an effective method:
Place the key words on the board and ask pupils to try to choose any two words
and link them using a sentence. This can be repeated so that each pupil has up to
about three sentences.

Ask for volunteers to come to the board and join their two words with an arrow,
writing the sentence along the arrow. This is particularly effective if you have an
interactive whiteboard as the two words can be moved around to appropriate
places on the board and the pupil can choose a nice bright colour to write in their
link. The second person up to the board must have a sentence linking one new
word with one of the two chosen by the first pupil. This continues until all the words
have been incorporated into the map.

Another alternative to bring the story together is simply to put together the equation
for photosynthesis and ask pupils to design a poster. In each of the bubbles pupils
put details of a practical/activity that they have completed which proves this part of
the equation. (Activity sheet 12a)


