Geography with ICT in Key Stage 3

Year 9: Global Inequalities: Comparing countries




Rationale and context for the lesson
The aim of this lesson sequence is for pupils to critically examine the use of data which indicates a country’s level of development. The two lessons would be suitable either as introductory work on ‘Global inequalities’ or to revisit and embed learning on this theme. 

In the lessons provided, pupils are required to identify rogue data (data that is wayward or made-up, as in misleading or false) in two scatter graphs: the first on the relationship between life expectancy and GDP, the second between adult literacy and education rates. The activities are designed to develop pupils’:

· geographical skills, including their ability to: 

· analyse data and justify conclusions on it, 

· think critically about the concept of global inequality and development; 

· ability to identify differences in development between countries;

· knowledge and understanding of the effective use of scatter graphs;

· Key Skills – ‘Working together’ in pairs, and ‘Communication’ by presenting their findings to their peers both graphically and in writing, and in explaining, for example ‘Why is the rogue data incorrect?’ and ways in which the data can be grouped.

The suggested lesson activities can also help to consolidate the following objectives from the Key Stage 3 Framework for ICT.

Using data and information sources

· Understand how someone using an information source could be misled by missing or inaccurate information

Organising and Investigating

In an a investigation:

· Check data efficiently for errors 

· Investigate relationships between variables

· Review and amend the structure and its data to answer further questions

· Check whether conclusions are accurate

Refining and presenting information 

Plan and design presentations and publications, showing how account has been taken of: 

· Audience expectations and needs;
· The ICT and media facilities available
Pupil prior learning
The pupils will need to have prior knowledge of how rich and poor countries are affected by life expectancy, birth, death rates, and should be able to understand the appropriateness of using scatter graphs to visually represent such variables. Pupils should previously have used indices to measure development and be familiar with the United Nations Human Development Index. They require knowledge of a range of countries and of the issues that some countries face in relation to development. Pupils will also need to be able to:

· log onto school network/intranet to retrieve data

· use Excel or another spreadsheet package for graphing and sorting data

· copy and paste from a spreadsheet into a suitable software package for presenting data
ICT expertise needed by the teacher

· Ability to use the school network/intranet to attach resources that can be accessed by pupils.
· Knowledge and understanding of Excel, Paint and Word packages and presentation techniques in ICT for example the use of digital projectors or interactive whiteboards.
Resources

· Rogue data and scattergraph on Excel spreadsheet [insert link to attachment 8comprogueatt1.xls]
· Real data and scattergraph on Excel spreadsheet [insert link to attachment  8comprealatt2.xls]
· Annotated scatter graph [insert link to attachment 8comparingatt3.doc]
· Human Development Index [insert link to website: http://hdr.undp.org/reports/global/2002/en/indicator/indicator.cfm?File=index.html]

Adapting the activity and follow up

· The ‘rogue data’ approach can be applied to several areas of study. For example climate graphs, population pyramids, quality of life indicators, settlement data.

· Pupils could develop their ICT and numeracy skills by being required to collect data using appropriate resources, for example during fieldwork, enter it onto a database and manipulate it in the ways described in these lesson plans. Alternatively they could be required to search for data on appropriate websites.

· After identifying rogue data, pupils can be encouraged to look at other aspects of development as either a springboard for investigating the causes of inequalities in development or as a lead-in to work on trade and aid. Once pupils have demonstrated an understanding of development data they can be encouraged to investigate development inequalities within a region.

Lesson Plan 1: Rogue data

	Learning objectives
	Learning outcomes

	Geography

We are learning to:

· identify differences in development within and between countries

· identify errors in developmental information between countries 

· select, evaluate and use secondary sources of evidence, including evidence from ICT-based sources

· communicate geographical findings in different ways
	Geography

What I am looking for is:

· different ways of visually showing relationships between two development indicators for selected countries

· a ‘rogue data’ spreadsheet for selected countries which shows an understanding of the relationship between development indicators

	ICT

We are learning to:

· look at information and say whether it is misleading.

· recognise incorrect information and that using incorrect information leads to unreliable results

· select appropriate data that could be used instead

· know how to search the data in a spreadsheet 

· identify errors in data

· explore patterns between variables
	ICT

What I am looking for is:

· The recognition that a data source is incorrect through knowledge of development data 

· The use of a graph to interpret data and draw conclusions

· A correct answer to a complex question by replacing rogue data with more appropriate data



	Starter

10 minutes
	Introduce pupils to the concept of ‘rogue data (data that is wayward or made-up, as in misleading or false) by showing them the rogue data on the comparing countries spreadsheet 1 on life expectancy and GDP per capita. For example, as them to consider the GDP for the UK, $23,509; do they think the figures for other countries such as Japan are true or false. Ask them what is wrong with this data. Pupils usually offer a range of suggestions, but it is helpful to focus on why they think these particular pieces of data are incorrect, their expectations from the data and any patterns and trends they may have observed.

	Challenge 


15 minutes
	Ask pairs of pupils examine the data and the scatter graph on life expectancy and GDP per capita provided on the first sheet in Excel ‘Comparing Countries 1: Rogue data’ They should  work through the tasks on this spreadsheet.  Because they are required to investigate rogue rather than real data, pupils really have to think about what it shows and why certain items of data are incorrect.

	Development 


20 minutes
	Direct pupils’ attention to the second sheet in the Excel spreadsheet ‘Comparing Countries 2: Rogue data’. This compares adult literacy with education rates. Ask them to complete the tasks provided.  Next encourage them to produce their own rogue data from Real data. The third spreadsheet in ‘Comparing Countries 3: Real data’ allows them to do this. During this part of the lesson, pupils should:

· collect, enter, analyse and evaluate data,

· check its accuracy by selecting appropriate sources; and question its plausibility and value,

· interpret data and present it in a variety of forms that are fit for the purpose, for example bar charts, line graphs and ranking the data. Pupils should be encouraged to realise that a scatter graph is the best way to present this type of data as it allows trends and correlations to be shown and shows countries in clusters or groups.

· demonstrate an understanding that poor quality information leads to unreliable results.

· be able to present their findings to their peers using a digital projector (or similar). 
By undertaking these tasks, pupils should be able to understand how the two variables are related to each other, for example richer countries can afford better health care so life expectancy is higher; better access to education means higher literacy rates.

Pupils should save their examples of rogue data to be used in lesson two.

	Plenary  

10 minutes
	Ask pupils compare their solutions with the spreadsheet containing the ‘real data’ . The answers are given below. Ask them to consider the criteria they used to discover the rogue data and to give reasons for any incorrect choices. The discussion should centre around the pupils’ recognition of rogue data, their understanding of the use of scatter graphs, and whether they think scatter graphs provide a reliable way of showing global inequality. Show some of the scatter graphs produced by pupils in spreadsheet 3 to the rest of the class and encourage whole class discussion about them.


	Answers to Comparing Countries 1: Rogue data

Life Expectancy: Canada should be 78.8 not 66.8, Ghana should be 56.8 not 70.2

GDP: Japan should be 26,755 not 10,590 and Sudan should be 1,797 not 12,350.
	Answers to Comparing Countries 2: Rogue data

Adult Literacy: Japan should be 99 not 70, Bangladesh should be 41.3 not 75

Education Rate: Norway should be 97 not 80, and Ethiopia should be 27 not 60.   


Lesson Plan 2: Annotating scattergraphs

	Learning objectives
	Learning outcomes

	Geography

We are learning to:
· annotate scattergaphs to identify patterns in data and communicate geographical information

· identify the range of factors that influence development and change in countries
	Geography

What I am looking for is:

· annotated scatter graphs which illustrate the differences in development between selected countries using two development indicators

· conclusions about levels of development selected countries that are consistent with the evidence 

· an awareness that massive inequalities can be masked by statistics 

	ICT

We are learning to:

· use ICT to communicate geographical information clearly

· draw conclusions using data to support them

· explore patterns between variables 

· evaluate the plausibility of conclusions
	ICT

What I am looking for is:

· a report which presents plausible conclusions, supported by data and  presented in different formats

· a presentation of findings to an audience using a digital projector

	Starter

10 minutes
	Explain to pupils that they are going to annotate their scatter graphs, produced during the last lesson, to show how development indicators can be used to identify countries at different stages of development. Say that you are going to ‘model’ the process to show them how it’s done. You will need to use a digital projector or interactive whiteboard and  ‘think’ each stage of the process aloud.

· Select one of the graphs from the  comparing countries spreadsheet 1 used in lesson one.
· Describe how to copy and paste a scatter graph from a spreadsheet such as Excel into a suitable computer programme, for example Word, in order to annotate it. 
· Take them through each stage of annotating the graph including circling the clusters of countries, drawing the text boxes for the annotations and drawing the arrows to link the annotations to the relevant part of the graph. It is very important to make clear, by thinking aloud, how you identified different groups of countries.

· Finally, talk through how to write a good geographical annotation. This should be supported by data from the graph and include exemplar countries from each cluster.

An example of an annotated scatter graph has been provided [see attachment 3]

	Challenge 


20 minutes
	Ask pupils to work in pairs to produce their own annotated scatter graphs by circling three or more distinct groups of data. Also ask them to highlight any apparent anomalies where relevant. They must consider their choices carefully. Encourage them to use the example provided in the starter activity to help them to write good annotations.

	Development 


20 minutes
	Ask two or three pairs of pupils to present their annotated scatter graphs to the rest of the class using a data projector, an interactive whiteboard or, if time allows, print the graphs on transparencies and use an over-head projector. During their presentation pupils should be able to demonstrate that they recognise rogue data, and offer reasons for data that does not follow expected patterns, for example, why Botswana has a low life expectancy yet a relatively high GDP. Encourage the ‘audience’ to discuss these anomalies. Higher achieving pupils should be able to offer comments on the validity of the data, i.e. whether it shows inequalities between countries, for example whether a low level of ‘formal’ education suggests a low level of development.

	Plenary  

10 minutes
	Ask pupils to ‘pair share’ to consider the question: ‘What does the data not show?’ and take feedback.

Finally, ask pupils to suggest other types of data that could be used for this activity. For example:

· access to clean water and other amenities such as heating or electricity; 
· levels of malnutrition or calorie intake; 
· people per doctor, per car, per television;
This could form the basis of a homework activity in which pupils research and collect other sets of date for the selected countries which could be used as development indicators.

















