AET Curriculum | Geography


GIS and Carbon Capture: A 21st century approach to a 21st century challenge
This lesson plan provides a suggested sequence of learning and possible delivery structure that covers approximately 3 hours worth of content and activities. You may wish to use only elements of this, adapt the sequencing to meet the needs of your curriculum or amend the activities and emphasis based on the needs of your students. You may also want to deliver the content as part of a subject focussed careers half / full day in geography. You could chunk the learning into three lessons: 1. Introduction, Context and preparation 2. Completing the task. 3. Sharing outcomes and reflection. 
	Year Group
	9
	Subject
	Geography
	Employer Link
	National Trust



	Curriculum Objective(s)
	· To use GIS to develop geo-spatial awareness and to understand its role as a tool that supports analysis of geographical data 

	Careers Objective(s)
	· To highlight the relevance of Geography and Geographical Skills to future career paths.  How GIS is a tool that different companies and organisations use to understand places, environments and processes using quantitative data.

	Essential Skills Development
	· Creativity, Problem Solving, Teamwork 
(if you wish to explore these skills in more detail, more information can be found at www.skillsbuilder.org and resources at www.skillsbuilder.org/hub )



	Task Overview and 
Connection to Employer


	Students will explore the use of GIS as a tool to quantify landscapes.   At the heart of this task is the idea that GIS can be used as a remote sensing tool to help understand the significance of salt marsh as a carbon store.  The National Trust, as a very significant land owner, faces pressure from coastal development and climate change which are both linked .  Students will develop their own mini policy document based on evidence that has been presented.  



	Essential Prior Learning Checklist
	· Students will have experienced the ideas of GIS and carbon sequestration  as part of their studies of both Geography and Science.



	Context: Where might this task be sequenced within the learning journey? 

	This task can fit with a variety of contexts if using it to help develop GIS.  For example the task lends itself to studies of physical geography and the pre-planning of fieldwork especially.  Once the task is complete, they will be able to reflect upon this process and remind themselves of how many other organisations may also go through similar decisions in terms of land management and carbon capture.  There is also a natural sequence between this challenge and the yr 10 decision-making activity.  



Lesson Structure

	Phases (with indicative times)
	Main Activities
	Key Questions
	Teacher Notes (inc suggestions for support & challenge)
	Resources Required

	1. Introduction:  

(30 mins)

This could be part of an introduction lesson 1 of 3.
	To get students to start thinking about what they know about GIS.  There are some examples of the use of GIS, but they should also be encouraged to think about other applications they know. 

This activity is focused on the link to the National Trust and how it might use GIS - see Example operations map.  This introduces the idea of layers which is an important concept.  

GIS is also used by the National Trust to communicate information to the public and other interested stakeholders - Mapping our shores is an example.  Some students may also want to follow the link provided.

Finally (this may be an extension activity for some) explore the GIS tool that can be used to generate landscape cross sections.  Instructions on handout.


Review the key terminology associated with this activity. 
	· What is GIS? 
· What are the applications of GIS?
· How does the National Trust use GIS?
· How can we use GIS to measure cross-sections?
	Students should leave this section feeling that they understand how and why GIS is important as a tool for Geographers, but also to the National Trust. 
· Support:  You could do this activity as a whole class to support the students in recognising the links between the National Trust and GIS.
· Challenge: Ask students to complete this task alone. The cross-profile task can be used as an extension depending on time. 
	Slides 1 - 12 Example GIS maps
Example Operations Map
Making cross sections

	2. Exploring the Context

(20 mins)
 
This could be part of an introduction lesson 1 of 3.

	Students are provided with information that sets the scene in terms of location: Morston salt marshes North Norfolk, and also the online GIS tools that will be used to complete the activity. 
· Start by confirming the link between climate change, ecosystems and carbon stores. 
· Confirm the location of the task using the map and the precise area that is being used. 
· Get students to work together in pairs and small groups to get familiar with the MagicMap GIS application and how it works. https://magic.defra.gov.uk/magicmap.aspx 

Note (1) depending on student prior knowledge of GIS and ICT, more time may be needed to familiarise themselves with the MagicMap application.   
Note (2) no account or login is required for access.  The website application can also be used on a tablet rather than laptop or desktop computer.  
	· What is the link between the National Trust, ecosystems and carbon stores?
· How can magicMap be used as a GIS application to explore environments and to measure distances?  
	Students should leave this section feeling confident that they know the location of the task and how the online GIS system can be operated. They will need to emulate these steps with their own work so they should see this as a model for what they will do. 
· Support: Students may need to work with the teacher in order to read, understand and go through both the presentation slides and the way the GIS works.  Selecting 3-4 groups should lead them to being more independent in the task. 
· Challenge: Challenge students to work independently on this part of the context.  They can also explore other features or locations on the MagicMap application. 
	Slides 13- 16
Students will need to use MagicMap online as part of the activity.   Access to computers or tablets is essential

	3. Setting the Brief 

(15 mins)

This could be part of an introduction lesson 1 of 3.

	1. Students must precisely locate the task area of the sand marsh.  

2. Working in groups, they must read the briefing document.  

3. Students are invited to ask questions about what their final “report”  might look like.  An example “Custodians of Carbon”  document is provided.  Other information can be found here https://www.nationaltrust.org.uk/features/how-were-tackling-climate-change 

	· What will we produce? 
· How long do we have for each section of this task? 
· Where can I get help if I am stuck? 
· What is my role as part of my team? 
	Students should leave this section feeling ready to complete their task.  They should know what is expected of them, how they will be working and what they are expected to produce. 
· Support: You can take students back through the some of the slides and revisit relevant sections
· Challenge: get students to think about how this type of activity may be relevant to understanding the role of GIS for other applications. 
	Slides 17-23
Salt mash task details
Custodians of Carbon document

	4. Working on the Task 

(1hr 30 mins)

- Area Calculation
(20 mins)
- Carbon Calculations
(20 mins) 
- Producing report
(50 mins) 

This could be part  of working lesson 2 of 3 - you may wish to shorten  the timings or run  over two sessions


	Stage 1: Calculating the Salt marsh Area
Students use the MagicMap application to calculate the area of the Morston salt marsh in hectares (ha).  The area is approximately 300 ha as a rough check. Students should record other groups' answers as well so that they can calculate a mean or median. 

Stage 2: Carbon Calculations
Students will work in their teams to calculate:  (a) amount of stored carbon, (b) accumulation, and © the value of the salt marsh.  They should consider the importance of ecosystems such as these through additional research. 
 
Stage 3: Producing the Report
The task report should be around 1-2 pages long, following the format of a National Trust document, or article, in terms of design, e.g. https://www.nationaltrust.org.uk/features/heather-threatened-by-climate-change. 

Use the Salt marsh task Details Document as support for all Stages. 
	Calculating Salt Marsh Area: 
· How does GIS measure area? 
· What is the approach and what are the correct units?

Carbon Calculations:
· What steps are involved in doing the carbon calculations
· How much variation is there between groups and why? 

The Report
· What are the steps that I / we must take to create a report?
· What is the design format like?
· What other information is relevant?
	Calculating Salt Marsh Area: 
· Support: Students are guided through the process. 
· Challenge: Students work independently.

Carbon Calculations:
· Support: Students are guided through the calculations, perhaps performing one or two independently
· Challenge: Students work independently.

The Report:
· Support: Give students a choice of templates to work up - scaffolded.
· Challenge: Students work independently and answer some of the additional questions by performing their own research.  
	

	5. Sharing Outcomes 

(10 mins)

This could be part of a reflection lesson 3 of 3.
	Create a gallery of reports so that the class can vote for the most inclusive, diverse and well written advert in the group. 
You could place the report in a shared area on the staff drive and ask staff to vote for the most inclusive, diverse and well written. 
	How does learning to use GIS, as well as understanding the importance of carbon stores / ecosystems, possibly help you in a future career? 
	
	Slides 24-25

	6. Feedback and Celebration

(10 mins)
 
This could be part of a reflection lesson 3 of 3. 
	Give students time to reflect upon their own processes and how understanding the needs of different groups of people can be applied in real life. They may wish to look at other examples that they are aware of locally where decisions have to be made regarding development where there is an impact on local biodiversity / ecosystems.  
Also think about how this activity may also help you better understand the challenges of managing ecosystems such as tropical rainforests. 
	· How important was the role of other people in ensuring your final output was high quality and readable?
· Reflect on your experience of using GIS, and how the National Trust uses GIS. 
· Overall - how can development be managed against ecosystem loss if we are worried about climate change?
	· Support: Work as a whole class to gather ideas for each reflection question. 
· Challenge: Can students explore different organisations other than the National Trust who are land-owners facing similar challenges, but may use GIS as a way of quantifying or evidencing the changes proposed? 
	Slides 26-27
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