BRITISH ECOLOGICAL SOCIETY
Ecological Thinking:  Ecological content within UK curricula.

Report on a workshop undertaken on May 27th 2008 at the National Science Learning Centre, York.

Introduction

In May 2008, the British Ecological Society’s Education, Training and Careers Committee hosted a workshop at the National Science Learning Centre (University of York) for representatives from across the fields of ecology and education.
The workshop sought to address the issues in teaching ecology at school level, gaps in the curricula, how we might address some of these issues and asked the question “What is the place, the nature and the progression of ecology in the school/ science/ biology/ geography curriculum?”
The workshop also introduced the term ecological thinking whereby we seek to avoid ecology as limited to nothing more than foodchains, nutrient cycles and the current hot topic biodiversity without reference to context or relevance to student’s daily lives.
The problem

The traditional biology A-level syllabus and its equivalent in many other parts of the world owes a great deal to a syllabus published by T.H Huxley in 1875. He was charged with developing a course which acted as an introduction to the life sciences of the day – botany, zoology, palaeontology and medical disciplines.  It included a range of plant and animal types and the glue which held it together was biodiversity and evolution by natural selection. As time passed curriculum space had to be found for new sub-disciplines such as biochemistry, cell biology, genetics etc. The problem lay in the haphazard way in which material was discarded to provide extra space.  

Today, much of the biology/science curriculum is disjointed, topics on genetics, cell biology, ecology etc are briefly introduced to give students a taste of the various bioscience disciplines. 
Competition for curriculum space within the sciences and biology in particular will always be fierce as scientific knowledge increases, frontiers expand and new aspects of science emerge. 
As such it is more important that the content of each of these topics is considered more carefully, shows progression and seeks to make explicit the relevance of each topic to students’ daily lives. 
The role of the British Ecological Society

This is where the British Ecological Society can work to bring about changes to the ecological content of school curricula.  The society has a membership base of scientists working at the frontiers of ecological research and a strong policy commitment to look at the ecological issues facing the UK as a whole.  
The UK will need scientists in the future to continue the research and development of  the strategies and solutions that will mitigate and resolve some of these ecological issues, this is against a backdrop of strong competition by universities to recruit undergraduates to the broad range of courses available and a whole range of strategies to increase uptake.  It is the post-16 students, based on their school, curriculum and life experiences, making the choice between these courses that will form the future workforce.  
It is just as important that we have an ecologically literate society. All school leavers are faced daily with a barrage of information regarding ecological issues.  Making decisions should be based on understanding the science, not on the media hype.
The ecological content of any curriculum therefore needs to prepare students as ecologically literate citizens and provide the basis required for those students who elect to undertake further study in the ecological and related sciences.
Outcomes and recommendations of the workshop
The workshop attracted 35 participants, including representatives from schools, higher education, academia, professional bodies and ecologists and various external providers of ecological/ environmental education.
Five breakout groups discussed the questions, 

· what are the ecological pieces of information all young people need

· what are the barriers to effective ecological teaching

The remainder of this report focuses on the outcome of these discussions, various recommendations that were made throughout the workshop and additional evidence that has since been collected.

Subject Criteria/Curricula
A significant amount of time was given over to the content of curricula and the issues surrounding how content is structured.  This report focuses on the ecological content relevant to the science and biology curriculum

Defining ecology.
Ecology is not a word that students would normally meet within their curricula studies; they are more likely to meet the terms “environment”, “human impacts”, “biodiversity” and other such words as topic titles for ecological content. As a result there remains much confusion among the public, teachers and students as to what “ecology” might be.  
Ecology is often confused with other subjects such as geography and geology where there is a significant overlap of curriculum content, just as often it is confused with education for sustainable development (ESD)/environmental education and more worryingly as a result of the acquisition of the prefix “Eco” to terms such as eco-tourism, eco-warriors, eco-friendly it is perceived as more political than scientific.
Recommendation: All aspects of science struggle with the use of language and terminology at school level.  Ecology alone is a broad term that includes many aspects of study.  There is not necessarily a need to insist on the word ecology being used when delivering ecological units.  However there is a need to ensure that ecological issues are clearly linked to understanding the science of ecology.
An example here is that climate change is often linked to changing weather patterns, energy use, and the impacts this will have on human lifestyles but understanding how climate change is monitored on an ecological level and the ecological implications is limited. 
There is currently a significant gap in students understanding of this key issue as the interdisciplinary nature of ecology, identification of species, surveying skills, monitoring of populations may well be included to varying degrees in curricula but is not linked explicitly to a real world issue
Ecology, soft science or difficult science?
Paradoxically ecology manages to be perceived as both a soft science, not worthy of the best scientists and also as a difficult science, fuzzy as a result of its lack of ability to give definitive black and white answers.
In schools, practical science focuses on the very things that make ecology a more difficult science, the need to control variables except those which we wish to investigate, repetition of experimental procedures, experimental procedures that produce data within a short period of time and data that is easily manipulated and evaluated.  
This is highlighted by some initial research undertaken at one school involved in a BES schools outreach project (2007) where students attempting three practical activities at GCSE standard in ecology (representing biology), chemistry and physics showed that students obtained at least one grade lower in the ecological unit, directly linked to planning experimental procedure and analysis of data.

Recommendation: There is a significant opportunity offered by undertaking ecological work to develop a range of practical, analytical skills that are not otherwise obtained through laboratory work.  Students and their teachers should be encouraged to collect real and unpredictable data.  It provides a unique opportunity for students to learn to deal with uncertainty.  The complexity of data collected requires students must consider the experimental procedures they use, the quality of the evidence they gather and think more explicitly about the reliability of data they collect
Students and their teachers need the opportunity to carry out more than a simple practical that fits within a single hour session, explicitly taught about evidence within science and encouraged to think beyond the traditional didactic experimental procedures currently dominating school science
Pessimism v optimism.
Students learning about genetics and microbiology learn how the advances in science have helped us to treat, cure and prevent disease.  They are taught in the spirit of science as being helpful to humans. While there are ethical issues for discussion, science is perceived to be an optimistic subject
Ecology on the other hand is often taught as a pessimistic science, “the world as we know it is ending” “how to save the world” “it’s our fault” even parents are blamed in publication aimed at primary students and the commonly used unit title “human impacts on the environment”. There are real ecological issues facing society but ecology has an essential role to play in mitigating these issues.  This pessimism may go some way towards explaining why ecological content is increasingly unpopular.
Recommendation: The language we use with students and teachers is important and should be considered carefully; within ecology in particular there has been too strong an emphasis on emotive language with topic titles such “Human impacts on the environment”, while we cannot deny that humans have an impact on the environment, the language used in curricula determines the approach that exam boards, authors of text books and teachers may take.  Ecological units could and should be positive and optimistic if we want to engage young people with the content. Ecology seeks to address the environmental problems we face and shouldn’t be treated any differently that genetics helping to solve medical problems
Reality is not as exciting as TV.
Natural History on TV focuses on the drama and excitement.  Ecological content is linked to ecological issues and iconic mammal/bird species.  Fieldwork in UK schools is significantly more about wet weather, cold feet, mud (all of which happen to cameramen but never on screen), data collection that isn’t quite perfect and dependant on plants and invertebrates since these at least can be found easily.

This will always be a challenge for any teacher, but the majority of children start off engaged with the natural world, even their school field and so there is space to help students make the link between their immediate surroundings and the larger world.  We can never make the school experience as exciting as the TV experience but we should use one to encourage the interest in the other
Recommendation:  In an increasing world of TV viewing, internet access and concrete city living, many young people struggle to make the connection between ecological learning and their daily lives and the natural environment.  Creative teaching, creation of “wildlife areas” and green spaces in urban areas, fieldwork all provide an opportunity to make young people aware of the natural world, however we need to actively enhance young people’s affinity with the natural world, encourage students to find out about the natural world both close to home and on a global scale and be proactive in developing young peoples awe, wonder and connection to the natural world.  Children, students require regular exposure and a variety of experiences to become aware of the natural world, their place within and connection to it.
Ecological Thinking?

The workshop summarised (table 1) the content that was perceived to be useful for all students regardless of their choices once leaving school.  Ecological content can be divided into

· Appreciating and understanding diversity.

· Ecosystem services, ecological accountants and connectivity

· Ecological futures

They are not intended to show the chronological progression students should take through their school life but to show the progression each student must make and internalise when understanding and learning in ecology

Throughout this progression is the requirement to be able to deal with uncertainty, embrace the interdisciplinary nature of ecological studies and enquiry based learning.
Ultimately “ecological thinking” is the process by which we are able to understand how society and its individuals can address issues such as climate change, sustainable development, preservation and conservation of species and habitats etc.  It relies on taking a questioning approach to learning that is based on a model of irreducible ecological principles but also one that does not expect definitive answers.
Summary
The workshop concluded that there is less concern with the ecological content of the UK curricula, but how we teach and why we teach ecology needs to be addressed.  

UK curricula need to place more focus on local connectivity, allowing young people to appreciate and understand the environment in direct relation to their own lives.  
Curriculum content should avoid reductionism of ecology into a few abstract concepts where context is impossible to deliver. 

There is a need to link humans to the ecosystem in a more positive light rather than as organisms external to and impacting on.  The long term doomsday approach has branded ecology as a very pessimistic science

Current and future policy development
Preliminary versions of this report were issued to the diploma development team and have resulted in dealing with uncertainty being incorporated into the science diploma.

This report is intended to evolve continually over the next few years as the BES develops it’s educational policy work further.

Table 1:  Proposed content of an ecological curriculum, as put forward by a British Ecological Society workshop, May 2008
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APPRECIATING AND UNDERSTANDING DIVERSITY
	Dealing with uncertainty

Ecology as a scientifically rigorous and empiric subject, 

Embracing interdisciplinarity,

Encouraging observation skills,

Enquiry based

Evidence based

Collecting real and unpredictable data



	Ecological principles
	Awareness: taking note of nature and knowing what it is
	Experiential with new and varied experiences
	

	Taxonomy
	Enhancing affinity with the natural world
	
	

	Diversity of species
	Curiosity seeking, motivation to find out
	
	

	Adaptation of species
	Awe and wonder and connection to nature
	
	

	Evolution
	Conceptualising for the individual
	
	

	ECOSYSTEM SERVICES, ECOLOGICAL ACCOUNTANTS AND CONNECTIVITY
	

	Interdependence organisms-environments
	Time, space and scales
	Local to global
	

	Inter relationships
	Joined up thinking
	Application and transfer across ecosystems
	

	Geochemistry
	Biosphere
	
	

	Watersheds
	
	
	

	Recycling of nutrients
	
	
	

	Resource utilisation
	
	
	

	ECOLOGICAL FUTURES
	

	PRESERVATION AND CONSERVATION
	MANAGEMENT OF RESOURCES
	
	

	Rarity
	Water
	Consequences of actions
	

	Extinction
	Space
	Ethics
	

	Alien invasive species
	Planning
	Integration of learning and synoptic understanding
	

	Habitat loss
	Farming
	Critical thinking 
	

	
	Shelter
	
	

	
	Food
	ECOLOGICAL THINKING
	

	
	Food security
	
	

	
	Transport
	
	

	
	Energy
	
	

	Stewardship and sustainable management
	
	

	Climate change
	
	

	Ecological economics
	
	

	Ecological impacts
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