Measuring physical data


Year 7 Unit 7
Measuring physical data

Topic:  An investigation into temperature levels in the school

In this unit pupils learn how to use a computer and remote sensors to measure changes in the physical environment. They compare the use of computerised and manual methods and describe the advantages and disadvantages.


3 x 55 minute lessons

1. Review knowledge of sensors;

2. Produce graphs using sensors

3. Investigate temperature variation in a room




ICT context

· computers can be used to monitor the physical environment,
· design a computer-based system to record accurately the results of a simple experiment; 

· advantages and disadvantages of using such a system in comparison with non ICT methods 

· suggest possible alternative applications and/or refinements to the system to make it more effective
Curriculum links

Science: datalogging experiments

D&T: Linking sensors to control

Food Tech: Appliance control
Geog: Collecting environmental data.

PE: Recording fitness data







Pupils should already know;
· There are a wide range of everyday electronic devices that respond to a simple effect;

· Although most of the above devices do not provide a digital display, they can be linked to a computer;
Teacher skills, knowledge and understanding . . .

· That there are a wide range of sensors;

· How to interface sensors to a computer;

· How to interpret graphs

· How to paste graph into wordprocessor;

· Benefits and limitations of the process.





Resources

Equipment

· The lessons take place in a network room.

· A display facility for teacher demonstrations and pupil presentations.

· Whiteboard/OHP or flip-chart

· printer

Software 

· A program that provides a graphical display of real time and stored data;

Other
· Datalogging interface or direct computer input;

· A range of sensors including light, temperature and sound;

· Surveyors digital measuring tape;

· A range of everyday devices that contain sensors including smoke alarm, digital thermometer, remote door bell, a selection of bar-codes, pager, mobile or cordless phone and intruder alarm;
· Several electrical buzzers;

· Materials to make sound boxes;


Assessment 

The lessons are targeted at Level 4/6 activities. There is teacher guidance on assessing this unit and individual record sheets for pupils to evaluate their work.

Differentiation 

There will be some pupils that are above or below Level 4/6.  Alternative activities are suggested in the lesson plans.

Homework

Homework is set every lesson.  There should be access to school computers at lunchtime or after school to ensure that pupils without facilities at home are not disadvantaged.

Y7 Unit 7


Lesson preparation checklist - 

Measuring physical data

Lesson summary
Pupil handouts and resources required
Teacher resources and preparation

Lesson 1

Investigating different types of sensors.


· Measuring physical data (7.7 L1, A2)
· provide examples of different devices that contain sensors, e.g. video remote control; digital thermometer, digital rule, light meter, remote car locking.   

· Know which of those sensors is for measurement and which is part of a control system



Lesson 2

Setting up a demonstration of obtaining graphs of physical information through sensors in real time and through a computer interface.


· Materials for each group of pupils to use for insulating a box, e.g. shoe boxes, scissors, tape, glue, different materials for insulation.
· Set up all the equipment beforehand and ensure that it is all working correctly

· Datalogging system with sound, light and temperature sensors;

· Electrical buzzer to other continuous sound source.

· Microphone and speakers for direct recording with the Sound Recorder.



Lesson 3

Planning an investigation to monitor temperature variations in a room. 


· 
· Datalogging system and temperature sensors.

Learning Objectives for Y7 Unit 7 Lesson 1
· How ICT is used in the wider world

· Evaluate existing systems
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Lesson Plan
1. Introduction to Sensors by teacher 

(10 mins)

Explain the focus of the Unit.  Using a television remote control, introduce the idea of what a sensor might be and how it works. Have available a range of other sensor devices and use for discussion. Make a list of sensor items on whiteboard.

2. Pupil activities (20 mins)

Pupils choose three different devices, draw and name them, describe what they do and their benefits.
3. Measuring with Sensors - teacher-led activity (20 mins)

Describe and demonstrate at least two sensors that provide a numeric output. This might include a digital thermometer, a surveyors digital rule and a light meter. 

Establish what the benefits and limitations of these devices are.

Discuss why we use sensors to record data.

Introduce a datalogger and discuss the advantage of the device.

4. Plenary (5 mins)

Explain how the work in this lesson fits in with the rest of Unit 7.

Homework

Describe how sensors might be used in an intensive-care ward in a hospital.
Teacher resources and guidance

1. TV remote control is not a sensor but it emits an infra red signal that is picked up by a sensor in the TV.  

· Why can’t you, open other peoples cars with a  remote locking key? 

· How are you able to get different channels with the TV remote?

2. Record ideas 

Use board, OHP or flip-chart.

Measuring physical data (7.7 L1, A2)  is available to help get started.  This could be completed on the screen.

3. Teacher acitivity
· Sensors can respond to physical inputs, but sometimes we need to measure these inputs.  Why, when and how?

· Get the students to predict what values are indicated around the room.

· One disadvantage is that there is no physical record of the data unless you write it down.

Why we use sensors

· Accuracy;

· Set period of time for the investigation;

· Can measure in an inhospitable environment;

· Gives a good record of data;

· Measures things we cannot see, e.g. oxygen levels.


Language for learning:  sensor, physical, measurement, digital, benefits, limitations,  

Learning outcomes for Lesson 1

· There are a wide range of sensors used in our everyday lives;

· Sensors can make our lives easier by doing things more effectively and efficiently;

· Some sensors are found in measuring instruments.

· Pupils recognise that sensors are ubiquitous and useful;

· Pupils know that some sensors can be used for measuring physical factors.

Learning Objectives for Y7 Unit 7 Lesson 2

·  Solve puzzels and problems in a variety of contexts;

· interpret graphs and draw inferences;

· measure and record continuous information and draw inferences from it;

· Implement and test simple systems already designed.
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Lesson Plan

1. Introduction (5 mins)

Explain that this lesson is about obtaining information in real time and through a datalogging interface to the computer.  Noise levels, light and temperature can be recorded depending on the sensors available.

2. Teacher-led activity (20 mins)

· Explain the equipment and sensors;

· Demonstrate the real-time output in a graph on the screen when sensors are connected to a computer;

· Explain the steps taken to obtain the graph when using the datalogging software with a light and sound sensor;

· Discuss the shape of the graph produced by one sensor under different circumstances. E.g. light sensor near the window or thumb covering the sensor;

· Take readings from more than one sensor at the same time and interpret the results on the graph.

3. Pupil activities (15 mins)

Consider the problem of insulation against noise.  Pupils in groups plan how they could test the insulation property of a number of materials by insulating a shoe box.

4. Teacher-led activity (15 mins)

Teacher tests the sound insulation properties of different group's boxes by inserting a buzzer in each box, and recording the sound level outside the box.  Print-outs are obtained.

5. Homework

Analyse the print-outs and draw conclusions.


Teacher resources and guidance

The activities for this lesson must be tried out by the teacher beforehand.

2. Teacher-led activity

This could be either directly or via a datalogging interface.   Teacher can use the Sound Recorder with a microphone for the real time experiment.

It would be useful to have a few ready made print-outs of graphs to practise interpretation

Prompt pupils to consider and make notes on:

What is the shape of the graph dependent on? How long are the readings?  What happens if the time period is lengthened? What difference will these changes make to the shape of the graph?  Can we set up this experiment remotely?

3. Pupil resources: A number of shoe boxes, materials for insulation, scissors, glue, tape, 

4. Teacher resources: electrical buzzer (or other continuous sound source), sound sensor and interface to the demonstration computer.

5. Homework:

Pupils could also make suggestions for improvements to the investigation.

Language for learning: real-time, insulation, analysis, interpretation, interface.

Learning outcomes for Lesson 2

Pupils are able to:
· Explain what happens to the shape of a graph as a physical factor is changed;

· Understand how a sensor can help us choose the best material for sound insulation.

· Physical changes can be recorded and displayed on a computer;

· The shape of the graph can provide information on physical data;

· Together the sensors and the computer provide a useful tool.

Learning Objectives for Y7 Unit 7 Lesson 3

· Implement and test simple systems already designed;

· Consider the information they need;

· Use a flow diagram to test a system;

· Suggest improvements to simple systems.
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Lesson Plan

1. Teacher-led activity (15 mins)

· Review previous work in Unit 7.

· Demonstrate how the software can be manipulated to change measurements, e.g. frequency of readings.

· Set the following problem; People are complaining that the computer room is too cold in Winter and too hot in Summer. 

· Pupils are to plan how they would find this out, 

· carry out an investigation;

· Produce a report

2. Pupil activities (15 mins)

Working in groups pupils produce a written plan for the investigation.

3. Teacher-led activity (20 mins)

· Ask pupils to carry out the experiment – in groups or as a whole class if equipment does not allow the former. 

· Ask pupils to save and print out their work so that they can use it for homework. 

4. Plenary(5 mins)

Discuss the results of the experiment.


Teacher resources and guidance

1. Teacher-led activity

The equipment for this lesson needs to be set up beforehand.

· Explain to pupils that this should include discussing where sensors should be placed and why; 

· how often readings should be taken; 

· what factors might affect accuracy of results; 

· how long the experiment should take. 

2. Pupild activity.

Teacher could provide a template for this based on the above points or write the points on the board.

3. Teacher-led activity

Make sure everyone has a printout at the end of the lesson.

Homework

Describe the results of the investigation and any changes that they would need to make.



Language for learning:      

Learning outcomes for Lesson 3
· Plan an investigation to monitor temperature variations in a room;

· Factors to consider when setting up an investigation.
· The steps required to carry out the investigation;

· The limitations of the investigation.



MEASURING PHYSICAL DATA

Name






Class……

Date………………….

Device with Sensor
How it works
Benefit
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Sensor inside mobile phone receives radio signal which microelectronics inside converts to sound.
Can be carried around with you and so it can be used almost anytime anywhere.













Y7 Unit 7
Assessment


Level 4
Level 5
Level 6

Developing ideas and making things happen
Pupils can use systems that have been set up for monitoring and measuring.


Pupils understand how ICT systems can be used for monitoring and measuring.
Pupils can plan and set up a system for monitoring and measuring.

Exchanging and sharing information
Pupils provide output results with some commentary.
Interpret results to provide the required information in a straightforward form.


Interpret resulting output and provide explanations.

Reviewing, modifying and evaluating work
Pupils recognise that poor methods and resources leads to poor results.


Pupils reflect critically on their work and how it might be improved.
Pupils consider benefits and limitations of the ICT resources used.

Awareness of real world context
Pupils compare the use of ICT in measuring physical data with non-ICT methods.
Pupils discuss the value of using ICT in measuring physical data in their work.
Pupils discuss the impact of using ICT for measuring physical data on themselves and society.
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