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Introduction to the collection
In trying to support the transformation of, and innovation within, Myanmar’s Distance Education (DE) provision we made the enhancement of staff capacities as one of three core outputs. At the heart of this output was a two year long professional development programme for university staff. 
The staff taking this two-year programme were either academic staff from a variety of departments with interests in Education for Environment and Sustainable Development (EfESD) or ICT, Library and other support staff. These staff came from the two DE Universities and the 38 day-campus universities (and associated colleges) and were planned to be put through the programme in three cohorts, although only the first cohort completed the programme in this form. While most of the EfESD activities were focussed primarily on the academic staff, the development of EfESD OERs also included support staff where they worked together in teams. 
The subject focus of EfESD was chosen as an inter- and multi-disciplinary subject with strong links to employment. However, there was and still is a need to transform and innovate practices in all subjects that are, or will be, taught through DE. 
Almost all the EfESD resources in this collection were provided by academic staff either from or associated with Oxford University and the University of Manchester but some resources did also involve staff from The Open University. 
The aim of this guide is to:
· set out the EfESD aspects of this original two-year programme and their relevance to Myanmar
· show how the different elements combine to provide a substantive set of academic professional development resources
· detail the different resources used to run individual activities, such as participant notes, slide sets, tutor notes and handouts. 
This guide and the associated educational resources will be of benefit to the academic participants in the three cohorts who have undertaken all or some of these activities but will also be a guide to how a similar programme could be run in Myanmar outside of TIDE funding and support. As such it focuses on the needs of academic staff across relevant disciplines and should be read in combination with the related TIDE Trainers’ Handbook. 
Similar programme guides are available for the Educational Practice professional development programme for academic staff and the ICT, Library, and support staff programme.   
Learning Outcomes of the collection
After studying this set of EfESD professional development resources participants will be able to:
1. Explain the range and scope of EfESD topics and activities used in TIDE
2. Evaluate the different educational resources to help inform the subject coverage and mode of delivery of their own teaching programmes 
3. Use or adapt one or more of the educational resources to use directly with their own students
Professional Development programme elements included in the EfESD collection
TIDE used four main learning events that comprised the EfESD elements of its professional development programme and which academic participants were involved with:
1. Classroom based sessions at the four residential schools 
2. In country classroom-based seminars/workshops between the residential schools
3. Webinars run between the four residential schools 
4. Online courses studied between residential schools as part of OER development activities
In addition to these events some Oxford and Manchester academics also created:
5. Educational resources (some with participant involvement) that were planned to be part of a course. 
For various reasons these courses were not fully developed or completed. However, some of the component resources still have value to Myanmar academics wanting to teach EfESD topics and are included in this collection. 
Some of the classroom-based activities involved practical work using computers, kits or other equipment that were supplied by TIDE. They have not been included in this collection. 
In nearly all cases each element comprises a description of the activity or event and the slide set or sets that were created for the activity or event by the named UK tutor. In some cases, there are also tutor notes which helps explains how the activity or event should be run. In other cases, the UK tutor has created a narrated set of slides that make it similar to a webinar. And in some cases, some of the materials have also been translated. This means that it is up to you to look at and review the various resources to best understand what they involve and how you might learn from them or use them to support your own teaching. However, the following sections provide listings of and brief details about each element/activity in this collection arranged by type of learning event. 
The EfESD focus
Both environment as an academic subject and environment as an occupational profession are not well developed in Myanmar. A number of consultation exercises during Grant Stage 1 and at the March 2018 TIDE Launch workshop with academics from Myanmar were used to scope out the full range of environmental subject needs as well as those given highest priority by the participants. A topic as broad in relevance as environment is difficult to cover fully and choices had to be made to balance the in-country preferences with the collective expertise from the three UK universities involved in TIDE. But, from this broad needs-assessment the chosen environmental subject focus of the series of four residential schools and other activities were:
1. [bookmark: _Hlk71714795]water and pollution 
2. biodiversity and conservation
3. environmental health and waste management
4. climate change. 
The activities by type and focus
Classroom activities at residential schools
As already noted each residential school had its own subject focus but the activities within each school often covered more than that subject focus. This is due to the interconnected nature of environmental issues. And also as noted some activities could not be included in this collection due to the hands on practical equipment needed to run them.
Water and pollution
	Tutor
	Activity title 
	Learning Outcomes

	Luke Bridgestock, Oxford University
	Heavy metal pollution from mining activities
	After completing this activity, you will:
1 Understand the processes related to mining operations that can release toxic elements into rivers (acid mine drainage, smelting and mercury amalgam)
2 Learn about exposure routes (drinking water and biomagnification) and potential toxicity risks posed to local populations
3 Learn about some basic prevention/remediation strategies

	Laura Richards, University of Manchester
	Introduction to Drinking Water Remediation
	After completing this activity, you will:
1. Understand the basic principles and essential considerations for selected drinking water treatment strategies illustrated by theory and practice, plus knowledge of key evaluation criteria

	Anna Murgatroyd, Oxford University
	Multi-objective River Management
	After completing this activity, you will:
1. Understand key principles of multi-objective river management and why it is important. 
2. Understand current issues faced in multi-objective river management and solutions employed to overcome common issues. 



Biodiversity and Conservation
	[bookmark: _Hlk71701891]Tutor
	Activity title
	Learning outcomes

	Cedric Tan, Oxford University
	Creating serious games for education
	After completing this activity, you will have understood:
1. Why games can be effective for teaching
2. What are the different types of games and how are they catered to different audience
3. What are the design features of serious games, and in groups
4. Created one game for outreach or classroom teaching.

	Kim Jacobsen, Oxford University
	Social research methods - Local communities and felid conservation
	After completing this activity, you will:
1. Learn how ecological data is used for conservation planning (with a focus on clouded leopards)
2. Understand how conservation issues cannot be viewed in isolation from societal issues 
3. Learn how to plan, design, pilot and carry out quantitative social science surveys on environmental topics through:
· Theoretical knowledge of survey design and analysis
· Practical knowledge of piloting and carrying out surveys

	Cathy Walton, University of Manchester 
	Why genetic diversity matters for conservation
	After completing this activity, you will be able to:
1. Understand how the process of random genetic drift affects genetic diversity
2. Understand how small and fragmented populations are a concern for conservation including why genetic diversity matters to conservation e.g. inbreeding depression, loss of adaptive potential.
3. Learn about some basic mitigation strategies to deal with small and fragmented populations
4. Gain a basic understanding of how genetic data can be generated and analyzed to inform conservation strategy

	Nick Harvey, University of Manchester 
	Habitat loss, fragmentation and population biology
	After completing this activity, you will be able to:
1. Understand how anthropogenic land transformation impacts on global habitats
2. Predict range contraction and shifts from land conversion and climate change 
3. Understand the concepts of GAP species and marginal/refugee species
4. Interpret population viability model outputs and how to generate the data necessary to for them.


 
Theme Environmental health and waste management 
	Tutor
	Activity title
	Learning outcomes

	Saskia Novicki, Oxford University
	Water and human health
	After completing this activity, you will: 
1. Understand how efforts to protect and improve human health have influenced water sector development and research. 
2. Understand current health burden related to drinking-water supply management, with particular attention to Myanmar.
3. Understand and be able to discuss 3 key challenges that must be addressed to reduce the water-related health burden.  

	Cathy Walton, University of Manchester 
	Introduction to Ecosystem Services
	After completing this activity, you will be able to: 
1. Define ecosystem services and to identify and explain the value of ecosystem services within the Myanmar context
2. Identify key factors that affect ecosystem health
3. Explain the advantages and disadvantages of pesticide use  
4. Interpret experimental data and to formulate experiments designed to test their own research questions

	Angela Mae-Minas, University of Manchester
	Exploring bioenergy and sustainable development
	After completing this activity, you will be able to: 
1. describe the benefits and challenges of achieving sustainable bioenergy systems; and 
2. understand the relevance of developing sustainable bioenergy systems within Myanmar’s context.  

	Stephen Burnley, Open University
	Solid waste management and the environment
	After completing this activity, you will: 
1. Gain a knowledge of the amount and composition of municipal solid waste produced in Myanmar.
2. Understand the pollution and health hazards associated with solid waste and how these can be reduced applying the “Three Rs” (Reduce, Reuse, Recycle).
3. Understand ways of managing the remaining solid wastes and make assessments of the pollution form different management methods.



Climate Change 
	[bookmark: _Hlk71719618]Tutor
	Activity title
	Learning outcomes

	Lucia Deaconu, Oxford University
	Atmospheric science and climate change impact
	After completing this activity, you will be able to:
1. Identify greenhouse gases and their implications on climate
2. Identify different atmospheric measurement techniques and model simulations used in climate science
3. Discuss adaptation and mitigation, and pinpoint the most vulnerable areas to climate change in Myanmar  

	Tomos David, Oxford University
	Ocean and Climate
	After completing this activity, you will be able to:
1. understand the part that ocean dynamics plays within the climate system and understand its implications in a changing climate

	Alana Kluczkovski, University of Manchester
	Climate change, food choices, sustainability
	After completing this activity, you will be able to:
1. Understand climate change concept, greenhouse gases and its relationship with food 
2. Understand how food consumption can impact the environment
3. Learn about environmental impact of food, socio-cultural and economic aspects effects of climate change

	Amanda Bamford, University of Manchester
	Agriculture: vulnerable or climate smart?
	After completing this activity, you will be able to:
1. Understand the vulnerability of agriculture to climate change and its impacts on crop production particularly rice.
2. Understand how climate-smart agriculture can help maintain yields under stressful environmental conditions



In country Seminars, Workshops and Webinars
There were a number of activities that happened outside of the residential schools and those we could readily include in this collection are listed here by their main subject focus.
Water and pollution 
	Tutor
	Activity title
	Description/Learning outcomes

	Ranu Sinha, Oxford University
	Sustainable water resources and agriculture management  
	After studying this material, you will have:
An improved understanding of the challenges, opportunities and trade-offs surrounding water resources management in the agriculture sector specifically with respect to irrigation infrastructure, institutions, governance and pricing issues for developing countries such as Myanmar.

	Ranu Sinha, Oxford University
	Flood management 
	These course materials explore the current complex challenge of floods (both man-made and natural) facing Myanmar today.  It also explores key definitions, concepts, techniques, frameworks and policies for managing floods that are relevant for Myanmar based on best practices in developing countries in Southeast and South Asia.

	
	
	



Biodiversity and conservation
	Tutor
	Activity title
	Description/Learning outcomes

	Amanda Bamford and Cecilia Medupin, University of Manchester
	Aquascience - Monitoring of Freshwater systems
	This toolkit focusses on monitoring freshwater systems, like rivers and lakes, using physiochemical and biological assessment techniques

	
	
	



The social aspects of Environmental management
	Tutor
	Activity title
	Description/Learning outcomes

	Kim Jacobsen, Oxford University
	Estimating intangible harms and benefits
	

	Shona Loong, Oxford University
	Possibilities for environmental equity in Myanmar: 
Sustainable development in the context of conflict, inequality, and diversity
	After studying this material, you will be able to:
1. Understand the concept of “environmental equity” and its potential applications to Myanmar 
2. Understand how the causes and effects of environmental problems are distributed according class, ethnicity, and gender, with special consideration for conflict-affected communities 
3. Apply a critical lens to the Sustainable Development Goals 
4. Appreciate the value of qualitative approaches to environmental science

	
	
	



Climate change
	Tutor
	Activity title
	Description/learning outcomes

	Karsten Haustein, Oxford University
	Extreme weather in a changing climate
	A recorded lecture in two parts
Part 1:
What is Global Warming / Climate Change?
How does the climate system work?
How do we know it is us?
Part 2:
What is extreme weather event attribution?
Which events can we attribute?

	Kirsty Harrington, Oxford University
	Weathering and the climate
	These are notes and presentations for a course in two parts. After studying these materials, you will be able to:
Part 1
1. Briefly describe some of the key features of climate variations over the last 550Ma years 
2. Describe enhanced weathering and its potential positive and negative impacts on the environment 
3. Describe the causes of “fractionation” of different chemical isotopes 
Understand the potential link between rock weathering and climate 
4. Explain isotope diagrams and how they can be used to infer information  
5. Discuss how different environmental tools (such as planktonic foraminifera) can be used to trace back global temperatures over geologic timescales 
6. Discuss a period in geological history (the PETM) that we use as an analogue to current day warming trends
Part 2
1. Understand the meaning of ‘net-zero’ 
2. Understand how mercury bioaccumulates in the food chain 
3. Describe how we can enhance the weathering of silicate rocks 
4. Explain how mercury becomes bioavailable for plants and animals 
5. Explain how mercury enters a river system 
6. Discuss some of the river processes which affect the carbon cycle 
7. Discuss some of the negative emissions technologies and outline the pros and cons with each 
8. Discuss the four pathways defined by the Intergovernmental Panel for Climate Change, and the actions needed to be taken due to each of these pathways

	Pete Walton, Oxford University
	Climate Change Adaptation – a risk-based approach
	After studying this material, you will be able to:
1. Understand the difference between mitigation and adaptation 
2. Understand an approach to climate change adaptation 
3. Develop an awareness of how a risk-based approach can be used in Myanmar

	David Humphreys, Open University
	Climate science and climate policy: What should government do?
	After studying this material, you will:
1. Learn about climate science and how scientists make predictions on climate change
2. Learn how climate scientists and policymakers have sought to deal with uncertainty by considering the functioning of the Intergovernmental Panel on Climate Change (IPCC) 
3. Learn how scientific knowledge and social values interact in environmental policymaking
4 Discuss the different roles that central government and other actors can play in addressing climate change



Online courses
The OER development activities for participants required them to evaluate and adapt existing OERs. Participants were provided with the following list of online courses that were available on The Open University’s OpenLearn and OpenLearn Create platforms. These courses do get taken down, replaced or added to from time to time and a much larger list of such courses can be found at All our free courses - OpenLearn - Open University under Nature & Environment.
	Course title
	Level[footnoteRef:1] [1:  These rating levels approximates to the 3 years of a UK full time degree although the original material may have come from a module studied at a higher level.] 

	Hours[footnoteRef:2] [2:  The study hours reflect study of online material, not a printed version ] 

	Short description and link to online course
	Related themes

	
	
	
	
	

	Introduction to ecosystems
	1
	12
	Gain an understanding of the natural world and how the web of life works, with illustrations from around the world. In this course you will discover how organisms are linked together by complex interrelationships, how such links are studied and how the physical properties of a particular habitat interact with the organisms that inhabit it. 
ECO_1 - OpenLearn - Open University - ECO_1   
	Biodiversity 

	Water for life
	1
	15
	Atoms, elements and molecules are the building blocks of everything that makes up our world, including ourselves. In this free course you will learn the basic chemistry of how these components work together, starting with a chemical compound we are all very familiar with water. 
Water for life - OpenLearn - Open University - S154_1   
	Water

	Environment: treading lightly on the Earth
	1
	15
	This free course focuses on the problem of greenhouse gas emissions, especially carbon dioxide, enables you to measure your own carbon footprint and explores what you could do to reduce that footprint and so ‘tread more lightly on the Earth’
Environment: treading lightly on the Earth - OpenLearn - Open University - U116_5 
	Climate change 

	Environment: understanding atmospheric and ocean flows
	1
	10
	This free course explores the mechanisms for atmospheric and ocean flows that are important; the most rapid carrier is the wind. The basic principle of global atmospheric circulation is simple: warm air rises and cold air sinks. How does this principle affect the atmosphere and flow of water in practical terms?
Environment: understanding atmospheric and ocean flows - OpenLearn - Open University - U116_6 
	Climate change 

	Waste management and environmentalism in China
	1
	8
	This free course is an introduction to waste generation and waste management processes currently being practiced in China. it explores how the Chinese can deal with increasing volumes of waste and discusses the conceptual tools that can be used to make the cycle of material use, waste production and treatment more sustainable.
Waste management and environmentalism in China - OpenLearn - Open University - U116_4
	Waste management; environmental impacts

	Water and human health
	1
	9
	Water is a natural resource that is vital for human survival and health, although only a tiny fraction of the Earth's supply is available to humans and terrestrial animals. In this free course we look at threats, such as pollution, to water's capacity to support life around the world.
Water and human health - OpenLearn - Open University - SDK125_1
	

	Potable water treatment
	2
	20
	Without it we are dead! Water is essential, but what processes must it go through to become fit for human consumption? This free course will guide you through the continuous cycling of water between land, open water surfaces and the sea before moving on to an overview of the water treatment and supply process.
Potable water treatment - OpenLearn - Open University - T210_1 
	Water; pollution; environmental health 

	Eating for the environment
	2
	8
	This free course explores the links between food, nutrition and environmental sustainability. It starts by exploring the diversity on your dinner plate and encourages you to reflect on it in relation to dietary choices and preferences of people around the world. It explores the connections between food, culture and traditions, and the challenges in providing healthy and nutritious food to the world’s growing population. The course will examine innovative approaches to food that also help environmental sustainability.
Eating for the environment - OpenLearn - Open University - SDT306_1
	Climate change; environmental health

	Eutrophication
	2
	12
	Managing eutrophication is a key element in maintaining the earths biodiversity. Eutrophication is a process mostly associated with human activity whereby ecosystems accumulate minerals. This free course explains how this process occurs, what its effects on different types of habitat are, and how it might be managed.
Eutrophication - OpenLearn - Open University - S216_1
	Environmental health; biodiversity

	Climate change
	2
	18
	Climate change is a key issue on today's social and political agenda. This free course explores the basic science that underpins climate change and global warming.
Climate change - OpenLearn - Open University - S250_3 
	Climate change 

	Climate change: transitions to sustainability
	2
	5
	Human societies have to take urgent action to end their dependences on fossil fuels. We have to alter the whole path of our development and decision making in order to make our societies both environmentally adaptable and sustainable. This free course tries to chart some of the ways in which it might be possible.
Climate change: transitions to sustainability - OpenLearn - Open University - U316_1
	Climate change

	Nature matters: Systems thinking and experts
	3
	15
	This free course explores conceptual tools for assisting our thinking and deliberation on what matters. The notion of 'framing' nature is introduced and three readings provide an understanding of systems thinking for explicitly framing issues of environmental responsibility.
Nature matters: systems thinking and experts - OpenLearn - Open University - TD866_3
	Biodiversity and conservation

	Nature matters: caring and accountability
	3
	15
	This free course considers environmental responsibility and what may matter from a caring perspective and an accountability perspective. Caring for an environment compromising the natural world and ensuring accountability for harm or wrong done to the environment.
Nature matters: caring and accountability - OpenLearn - Open University - TD866_2
	Biodiversity and conservation

	Urban Sanitation and Solid Waste Management
	1
	24+
	Improved sanitation has proven benefits for human health, quality of life and poverty reduction. It is important for WASH practitioners to understand the drivers and barriers to sanitation in any given context to best serve communities and users. This course is designed to equip students with knowledge of the importance of sanitation, the benefits, the methods and the main challenges. It also covers the disposal of solid domestic waste and the benefits of an integrated approach to waste management.
OLCreate: UrbanSanWaste_1.0 Urban Sanitation and Solid Waste Management (open.edu)
	Waste management; pollution 







