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	Sensors: Temperature
	
	Logging mode: Snapshot



Cold hot!
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Learning experiences covered.

· Number and counting.

· Quantity.

· Collecting data and drawing tables of data.
· Making comparisons.

· How to decide hot and cold.

Key Questions.

1. How hot is hot and how cold is cold?

2. Why do you feel hot or cold?

3. Can you tell anyone exactly how hot or cold it is?

4. What are the units for temperature?

5. What is boiling (water)?

6. What is the temperature at which water solidifies?

7. What is ice?

8. Should we really use boiling or freezing to describe hot and cold?

9. If you see the temperature for tomorrow on weather forecast, do you know how it will feel?
You will need.

· Some hotter and colder places – a simple comparison is between your body heat and the room.
· A logger.
· A Computer.

· A interactive Whiteboard and or projector.

· Software

Suggested method.
The simplest activity to use here is the one that produces a real difference using situations that students will be familiar with and used to. In this way there will be belief that the logger is showing something they know but in different way.
1. Have the logger connected to the pc and whiteboard, Software set to show numbers as a set of blocks or barchart.

2. Place the temperature sensor in a hot place (hold it in your hand).
3. Talk about the bar produced, do a bit of counting, Check they understand what the bar means, how the numbers it uses got there etc. Why did the temperature go up? Why did it stop going up?
4. Get the class to suggest something cold for a comparison (you may need to do a bit if guided suggestion here, e.g. cup of cold water in an obvious place!) 
5. Repeat the temperature collection from the cold place.
6. Use the data to talk about hot and cold. Use number lines to count differences. 
7. Measure other places to see if you can get the class to decide when it is hotter and when it is colder. Use the numbers from the logger to see who can make the best guess.
Other examples of where we have to decide if it is hot or cold,
· Controlling the heating.
· Taking the correct clothes on holiday.

· Is what we are going to eat or drink the right temperature.

There can be confusion created between cold and feeling cold. In a room at a set temperature all things in the room will be the same temperature, they will have reached balance with the room temperature. However metal objects will feel colder, they do not have different temperatures. There are exercises that ask the students to go round and touch things to say if they are colder or hotter, be sure that they really are different temperatures and not just feeling different!
How hot it feels is very subjective, watch a group of people in room, the room is the same temperature for everyone, why then do one or two people always feel they have to open windows or ask if it is hot? or cold?
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Using the logger as a standalone device.

The Vu logger can be used as a standalone device for this activity.
Use the Snapshot mode of the logger to record the data for each of the areas tested. You can show the data on the loggers screen using the review mode or connect the logger to a PC and use Remote, retrieve to download the data to the EasySense software.

Use Meters mode to select and deselect which sensors will be active for the investigation.
If you do not connect the logger to the PC data will have to copied from the screen onto a worksheet or notebook, this may of course be part of the lesson objectives.
Teacher’s notes.

This is an activity about measuring difference and giving a value to quantity. When is it hot and when is it cold? How do you decide when it is hot or when it is cold? We use the logger and the temperature sensor to give a value to our statements about “it’s hot” or “it’s much colder”.

Extremes of hot and cold are easy to deal with, it is obvious when a radiator is on and hot or the inside of a fridge is cold, but what about in the back corner of the class where it is a little bit less hot or a little bit colder?

Heat, which produces hot and cold, is a difficult topic. Heat is the energy and hot cold is the sensation of the transfer of heat energy, if it is moving in to us we feel heat, if it is moving out of us we feel cold. We are not very good at detecting hot and cold, only relative change – this is why draughty rooms or windy days feel colder. We need something like a thermometer to give a value for heat and allow comparisons. 

These are all ideas you can explore with a well structured lesson. When finished the students should start to understand that hot is where there is “more temperature” and cold is where there is “less temperature”

Simple things can then be explored.

· Why does it feel warmer on a sunny day?

· Why does it feel hot when you come into a room from a cold corridor and then it stops feeling warm?

· Why does wearing slippers make you feel warm?

We are building on the idea of using number to define similarity, or difference, we are also using the activity to make the logger appear a normal part of class equipment not a special thing only used for….

You may be surprised at how little change in temperature is recorded to make us feel hot or cold!

New words or word use

The use of heat, hot, cold, boiling, freezing and temperature are so commonly used for each other in normal everyday speech it is often easy to forget that they have specific meanings. Try to be consistent and use them in a standard form to create confusion being created, take the time to correct wrong use

· A tip is to substitute the words into a simple sentence and see if they still make sense, for example “Is the radiator hot” simply sounds better than “Is the radiator heat”. There are better examples!

Remember, freezing is when a liquid turns to a solid and boiling is when a liquid turns to a gas. Very cold, or very hot are better phrases!
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