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Experiment: Effects of increased acidity (pH) in the ocean

A chemical reaction takes place at the surface of the sea which removes CO,
from the atmosphere and dissolves it in seawater. This makes the ocean
more acidic. Rising CO, levels in the atmosphere will therefore increase the
acidity of the oceans. What effect will this have on aquatic life? This
experiment demonstrates the negative effect of increased acidity on sea
shells (which are made of Calcium carbonate).

Equipment:
* Goggles

2 Beakers

* 50ml Vinegar

* 50ml Water

* 2 Litmus paper
* 2 Shells

* Paper towel

* Scale (must be able to weigh 0.1g)

Method:

* Wear your goggles.

* Add 50ml of water in one beaker and 50ml of vinegar into another.

* Use the litmus paper to identify the pH of the vinegar and the water and
record it in Al.

* Weigh each of the sea shells separately and record it in A2.

* Add shell 1 into the beaker containing vinegar and shell 2 into the beaker
containing water. Leave the shells in the solutions for around 10 minutes.
In the meanwhile, record any observations you make in A3.

* After 10 minutes, take the shells out and dry them with a paper towel.
¢ Place the shells on the scale and record each of their weights in A4.
* Complete the rest of the questions.
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Al. pH of the vinegar: pH of the water:

A2. Weight of shell 1: _ ¢ Weight of shell 2: g

A3. Record any observations made on the shells in the two beakers.

A4. After 10min: Weight of shell 1: _ ¢ Weight of shell 2: g

AS5. Calculate the difference in weight of the shells in each beaker before
and after the 10 minutes in each solution.

Difference in weight of Shell 1 before and after the experiment: g

Difference in weight of Shell 2 before and after the experiment: g

A6. Following reaction takes place when shells (calcium carbonate (CaCO,))
are placed in acid (2H+):

Acid (2H+) gy ©
Calcium carbonate
(Caco,)
What does this tell us about the effects of acidity on shells and how does
an increased level of CO, in the ocean contribute to this reaction? Higher
acidity causes shells to lose their CaCO,. Higher CO, makes the ocean more
acidic through the following reaction:

Water (H,0) Carb(;g(gh;)mde Hydrogen ion (H+)
2

Bicarbonate (HCO,)

It is the Hydrogen ions (H+) that increase the acidity of the seawater.
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There are many other activities which link to the Sense of Place Workshops
and the Biosphere.

Here are a selection:

Calculating your Carbon Footprint.

An activity that is very useful for the class to
do which gets them thinking about their own
impact on the environment. An individual or
group’s Carbon Footprint is defined as the
amount of CO, released into the atmosphere
as a result of their activities. There are some
good Youtube videos which explain the Carbon
Footprint in more detail, and the Worldwide
Fund for Nature has a child-friendly calculator
at:

www.footprint.wwf.org.uk/#/

Fitting Class Topics with the Biosphere

Many of the class topics which you are expected to
cover within the C for E can be carried out using
examples and visits to places in the Biosphere.
Topics such as Forestry, Renewable energy and
electricity, and famous Scots can all be given a
local twist for example, which will help the children
learn more about their Biosphere.

Environmentally Themed Experiments and Practical Exercises

www.clearwaycommunitysolar.com /blog/ science-cater-home-experiments-for-kids

https:/ /practicalaction.org/schools/

These two websites have loads of free resources for further investigation
with your class.
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Section 1 -
Indoor Activities Linked to Outdoor Learning

This is a small selection of classroom activities which can be linked to outdoor
learning. This section includes activities relevant to the Sense of Place
workshops.

The 3R’s Box

The 3R’s box is a Resource Pack which is available to borrow from
Stranraer Museum (Tel: 01776 705088) (and by arrangement from
Kirkcudbright museum tel: 01557 331643 ) The 3R’s box would be useful
for classes studying materials science as a topic, as it has all you need in
one place to achieve the outcome

“Having explored the substances that make up Earth’s surface, I can
compare some of their characteristics and uses”. The 3R’s box is brilliantly
laid out, with sections devoted to a variety of materials, such as glass,
plastic and metal, with relevant actual examples of items made of each
material for the children to discuss. There are relevant discussions,
quizzes and activities to have with your class, which lead on to how we

use these materials and how we can use them more efficiently by
Reducing, Reusing and Recycling — hence the 3R’s box. It can be borrowed
in two week blocks from the Museums, just phone them to book.

Photos of some of the contents
of the 3R’s box.
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A Problem Tree

A problem tree is a very visually attractive way of discussing a problem, and
of course is especially relevant to problems with Habitat loss or Climate
Change! It is a great way of getting your class to work as a team, and,
although they can make a poster of a tree to illustrate their particular issue,
they could also pick a real tree in the school grounds and hang the relevant
statements to the appropriate part of the tree!

Example:
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Value Analysis Activity

A value analysis activity is a great way of getting children to think about
things from a different angle, and to put themselves in another person’s
shoes. Included in the resource pack is a set of cards which can be printed
and laminated so that the children can work in small groups. The cards
list elements of the biosphere: a castle, a big road, wild animals,

a house in a town, a woodland, a bog, a river, wild plants, a hotel, a nature
reserve, farmland, a plantation forest, and a windfarm.

1. In groups of 6 or 8, rank the cards from most important to least in their
own lives.

2. Give every group a job; the children can either come up with their own
ideas or you can allocate them. eg. Farmer, ranger, forester, office worker,
artist, hotel owner, teacher. The children then re-rank the cards according
to their importance to that job. Allow time for discussion between groups
here.

3. Every group then chooses a favourite animal or plant, then re-ranks,
accordingly - how do the groups differ now?

4. Reflection questions: a) are there trends for the first choice in each round
b) which ranking was the most difficult
c) did anyone consider future generations when
re-ranking
d) benefits and costs of each choice eg. Bog vs.
forestry vs. farming?

Wild Plants





image4.jpeg
Food Miles
How Do Our Food Choices Affect Our Carbon Footprint?

We saw in the Greenhouse Gas Game
that what we eat has an effect on
Greenhouse Gas emissions. This
lesson plan introduces the concept of
food miles and their effect on an
individual person’s carbon footprint.
A class poster is produced to display
the concept to other classes.

DURATION: 45 minutes

Step 1: Ask the class if they have heard of Food Miles. Allow a five minute
discussion on food miles.

Step 2: Set the class the task of drawing a picture of their favourite fruit or
vegetable. These should be in colour, and cut out to the correct shape.

Try and encourage the class to think of more unusual things that they
have eaten so that you don’t have a poster full of bananas! Allow 10 mins.

Step 3: On a world map (printed from the web, or hand-produced) get the
children to find Scotland and then find the country of origin of their chosen
food. Some foods have more than one country of origin - these should all be
marked.

Step 4: Calculate the distance of each country of origin from Scotland,
encouraging the children to speculate as to how the food item is transported
to us. How long does it take to reach us? How many are imported to the UK
each year?

Step 5: Use the class findings to open a discussion on food miles - how much
energy does it take to get the food to us? Is the price affected by the distance?
If the food is grown in Scotland, is it available all year round? What needs to
be done to the fruit to keep it fresh on long journeys? Which food has the
highest food miles? Should we do without exotic fruits to reduce our carbon
footprint? Why are apples (for example) that come all the way from New
Zealand cheaper than those grown in the UK? Some of these questions will

need internet research to resolve. A good resource can be found at:
https:/ /www.countrysideclassroom.org.uk/storage/resource /downloads/
ff8eaea4-967e-4361-9f8e-68a1b75d528¢c/ original /food-miles-19.pdf
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Experiment: Effects of increased Carbon dioxide (CO,) in the atmosphere

This experiment fits in with Workshop 4 - Climate change - this experiment
demonstrates the heating effect of CO,,.

Overview: In groups, you will produce CO, and capture and collect it in a
bottle. The bottle is then placed under a lamp for a few minutes to observe
changes in the temperature as compared to a control bottle containing normal
air.

Equipment needed:

* Goggles

* 2 Bottles (marked 1 & 2)

* Black paper (wrapped around bottle 2)
* Thermometer

* 190ml Vinegar

* 1 balloon

* 2 teaspoons of Bicarbonate of soda (in the balloon)
e 1 Straw

Method:

* Wear your goggles.

* Put the thermometer inside bottle 2 and place it under the lamp.
The lamp acts like the sun. Keep this bottle under the lamp
throughout the experiment to stabilise the temperature.

* Put the vinegar in bottle 1 and the bicarbonate of soda in the
balloon.

¢ Fit the mouth of the balloon over the opening of bottle 1, with the
balloon itself hanging down, so no baking soda gets into the bottle
yet.

* With the balloon securely fitted around the bottle, lift the balloon

so that the bicarbonate of soda falls into the bottle.
*The reaction below takes place:

i po

el

vinegar bicarbonate of soda salt

* The CO, produced will inflate the balloon.

* Very carefully, without letting any gas escape, remove the balloon from the
bottle.

* Push the straw into the mouth of the balloon, pinching the rubber tightly
around the straw so that the gas does not escape.

* Take the temperature reading from the thermometer in bottle 2 and record it
in Al.
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e Insert the straw, with the balloon attached on the top, into bottle 2, as far
down as it goes without releasing any gas.

* Release your grip on the straw so that the CO, travels through the straw
into the bottom of the bottle. CO, is heavier than air so sinks to the
bottom of the bottle

*Once all the gas is released into the bottle, slowly take the straw out and
put the cap on the bottle.

* Place bottle 2 under the lamp again for about 20 minutes. In the meantime
complete your answer for A2.

* After 20 minutes, record the temperature reading from the thermometer,
IPASE

* Complete the rest of the questions.

Experiment: Effects of increased Carbon dioxide (CO,) in the atmosphere
Al. Temperature in bottle 2 before inserting the CO,: °C

A2. How can you test that the reaction between vinegar and bicarbonate of
soda produces CO,? It can be demonstrated to the class that the gas
produced is CO,. Simply let some of the gas out of the balloon on to a lit
candle - this will put the flame out, as the heavy CO, displaces the
oxygen needed to fuel the flame.

A3. Temperature in bottle 2 after inserting the CO,: °C

A4. What does this tell us about the impacts of increased CO, in the
atmosphere and what is this effect called? Increased CO, in the
atmosphere will have the same heating effect as shown in the bottle.
This is what we call the Greenhouse Effect.

AS5. What are the main natural and human sources that produce CO, in the
environment?





