
 

 

 OPAL - Air Survey 

Country: UK 

 

Name of the programme? OPAL Survey  

 

Age of the children involved? 

From 10 to 16 years old. 

 

Teaser/Short introduction 

The Open Air Laboratories (OPAL) network is a UK-wide citizen 

science initiative that allows UK citizens to get hands-on with 

nature, whatever their age, background or level of ability. 

Activities and resources have been developed, including 

national surveys, which allow people to get closer to their local 

environment while collecting important scientific data.  

Funded by the Big Lottery Fund OPAL began in 2007, operating 

across England. Since January 2014, it has expanded into 

Scotland, Wales and Northern Ireland thanks to a further grant. 

The OPAL network is led by Imperial College London and 

includes leading museums, universities and environmental 

organisations across the UK. 

Resources for the surveys can be found on the website; 

http://www.opalexplorenature.org/surveys  

 

What is the frame?  

The frame is to encourage engagement of UK citizens within 

their local environment, whilst collecting data which contributes 

to a national scientific survey.   

What are the goals of the programme?  

OPAL is a community science project, which has developed a 

wide range of local and national programmes to encourage 

people from all backgrounds to get back in touch with nature. 

The project also generates valuable scientific data concerning 

the state of the environment.  

 

65% of all the data that has been collected has come from 

school children. In the left hand side bar, you can see a video of 

Tanfield School Science Club talking about taking part in all the 

OPAL surveys and what they learnt from this. 

 

 

Young Darwin Scholars 2012 - 

measuring the girth of trees at 1 

metre height during the Air 

Survey. 

 

Tanfield Science Club Video 

talking about taking part in OPAL 

surveys and what they learnt 

2011. 

 

Dr Emma Green explaining how 

the Air Survey can be undertaken. 

 

OPAL Education Officer with 

students from Blessed Edward 

Oldcome School in Worcester 

learning how to identify lichens. 

 

http://www.opalexplorenature.org/surveys
http://www.youtube.com/watch?v=G6StA0xM8QY
http://www.youtube.com/watch?v=YKxMlHFQ74o
http://www.youtube.com/watch?v=G6StA0xM8QY
http://www.youtube.com/watch?v=YKxMlHFQ74o


 

 

By bringing scientists, amateur-experts, local interest groups 

and the public closer together, lasting relationships are being 

formed and environmental issues of local and global relevance 

are being explored. 

 

What values are promoted in the programme? 

Student’s experiences enhance their understanding of the world 

around them helping them to respect nature and realise the 

benefits of caring for the state of the planet. It empowers young 

people to believe in their abilities and competencies, giving 

equal opportunity to shape their own lives and understand how 

their behaviour impacts the environment and that they are 

custodians for future generations. 

 

Which competencies are developed?  

 

Community scientists are involved in the project, working all 

over England with the general public. This allows school 

children to engage with researchers on a day to day basis and 

develop their competencies in relation to real role models. In 

the left-hand side bar, you can watch scientists explaining the 

Air Survey. 

 

The main competencies that this Air Survey develops are: 

 

Enabling lerners to participate cooperate and take responsibility 

learning in a self directed way:allow learners to take ownership of 

their learning and refelct on what and how they have learnt 

Students will develop basic competences in science and 

technology. These refer to the mastery, use and application of 

knowledge and methodologies that explain the natural world. 

These involve an understanding of the changes caused by 

human activity and the responsibility of each individual as a 

citizen. 

 

Enable learners to become conscious of interconnectedness: You 

& Me & the world around us: World Problems, relationships. 

Students will be able to recognize their relationship to nature. 

Having nature experiences of different kinds will encourage 

them to reflect on their relationship to nature. 

 

Which of the specific scientific concepts does the 

programme relate to? 

 

 

Dr William Purvis discusses lichen 

and air pollution in London. 

 

This is a map of the nitrogen dioxide 

levels in Britain. Air pollution is often 

associated with the deposit of black 

particles seen on windows, leaves and 

buildings in urban areas. High levels 

of nitrogen dioxide are associated 

with motor vehicles and heavy 

industry. The map shows the highest 

levels in large urban areas, such as 

London, and along major roads. 

In this survey we are interested in 

pollutants containing nitrogen. These 

include ammonia and oxides of 

nitrogen (nitric oxide and nitrogen 

dioxide). Although nitrogen is 

essential for the growth of all living 

organisms, too much nitrogen can 

cause problems. Ammonia and oxides 

of nitrogen can stimulate the growth 

of some plants and fungi but stop 

others from developing, thereby 

changing the natural world around 

us. 

 

 

http://www.youtube.com/watch?v=B8kG8hnuews
http://www.youtube.com/watch?v=B8kG8hnuews


 

 

Cycles: Whilst looking at recycling, carbon footprint and the carbon cycle, flow of nutrients through 

an ecosystem and fertilisation of the soil. 

 

Energy flow: Activities on growing plants and crops. 

 

Stability and change: whilst surveying levels of pollution such as carbon emissions, air and water 

quality using lichen and invertebrates as indicators, effects to ecosystems due to anthropogenic 

activity were monitored and evaluated. 

 

Which of the 9 areas of Big Science Issues  does the case-study relate to?  

 

Biogeochemical loading and oceanic acidification.  

Human activities have increased the amount of pollutants in the atmosphere and in recent 

decades certain pollutants containing nitrogen have increased, mainly as a result of agricultural 

activities, such as the manufacture and use of nitrogen-rich fertilisers, and as a consequence of 

burning fossil fuels for vehicles and heating. Whilst nitrogen is essential for plant growth, large 

amounts of some forms can be harmful. Human activities now convert more atmospheric 

nitrogen into reactive forms than all of the Earth's terrestrial processes combined. Much of this 

new reactive nitrogen is emitted to the atmosphere in various forms rather than taken up by 

plants. When it is rained out, it pollutes waterways and coastal zones or accumulates in the 

terrestrial biosphere. Similarly, a relatively small proportion of phosphorus fertilizers applied to 

food production systems is taken up by plants; much of the phosphorus mobilized by humans also 

ends up in aquatic systems. These can become oxygen-starved as bacteria consume the blooms of 

algae that grow in response to the high nutrient supply. A significant fraction of the applied 

nitrogen and phosphorus makes its way to the sea, and can push marine and aquatic systems 

across ecological thresholds of their own.  

 

Biodiversity Loss and Climate Change. 

Results from the OPAL Air Survey also show that lichens are sensitive to climate. The distribution of 

British lichen diversity in the OPAL survey results reflects the different temperature and rainfall 

requirements of the species surveyed. These findings support published data, indicating that if 

climate change predictions of increasing temperatures and changing patterns of rainfall occur, 

lichen communities could be more at risk in the future. The number of invertebrates on surveyed 

trees was mainly affected by rainfall and land use. The variety of invertebrates recorded during the 

study was lower in areas where nitrogen deposition was high, suggesting that air pollution 

concentrations could have indirect effects on invertebrate as well as lichen communities. 

 

 

 

 

 

 

 

 

 

 Lichens are found everywhere, they grow on trees, rocks and other 

buildings. Direct monitoring of air pollution  is expensive, but some lichens are 

sensitive to air pollution, this means that depending on which lichen you identify it 

can tell you about the pollutants in the atmosphere around you. 

Here is a great resource all about lichens provided by Key to Nature.  

http://www.divulgando.org/ktn/lichens/


 

 

 

 

Transferability: Which areas of learning are included and 

how? 

The surveys leads the learner to consider human impact at 

the local level and then input the data to compare on a 

national level. The surveys directly relate to the learners 

community, natural and non-natural environment. Through 

surveys work and evaluation, the learner is led to consider the 

impact on themselves and the global community. 

 

What educational strategies are used in your 

programme? 

 

The method used to deliver this prgramme was an adapted 

version of the Five E's Learning Cycle. There are many 

versions of this model, but esstentially it is a learning model 

that enhances the students exploration of the environment 

and problems to be solved, therefore it is useful in an 

outdoor learning environment. 

 

 

Engagement Object, event or question used to engage 

students. 

Connections facilitated between what 

students know and can do 

Exploration Objects and phenomena are explored. 

Hands-on activities, with guidance. 

 

Explanation Students explain their understanding of 

concepts and processes. 

New concepts and skills are introduced as 

conceptual clarity and cohesion are sought 

 

Elaboration Activities allow students to apply concepts in 

contexts, and build on or extend 

understanding and skill. 

Evaluation Students assess their knowledge, skills and 

abilities. Activities permit evaluation of 

student development and lesson 

effectiveness. 

 

 

Over six years the OPAL project helped pupils at over 1,800 

 

OPAL in the community. This 

video explains how OPAL has 

worked in the West Midlands in 

the UK. 

 

Bridgenorth Endowed School 

students using the recording 

sheets. 

 

Resources for younger children 

have also been produce, so 

children as young as 6 years old 

can learn the linkages between 

pollution and our healthy 

environment. They can be 

download from the FSC website. 

 

 

Main OPAL web-site contains 

information and links for all the 

surveys and news about OPAL. 

 

http://www.youtube.com/watch?v=eEfKlKaTGT0
http://www.opalexplorenature.org/KidsZone
http://www.field-studies-council.org/supporting-you/fsc-projects/current-projects/opal-open-air-laboratories/opal-surveys/air.aspx
http://www.opalexplorenature.org/
http://www.youtube.com/watch?v=eEfKlKaTGT0
http://www.opalexplorenature.org/KidsZone
http://www.opalexplorenature.org/


 

 

schools find out more about their local environment and 

contribute to a national citizen science based survey, where 

their results were used by scientists. Broadly speaking, there 

were three levels of engagement for schools with OPAL. 

 

 Level 1: packs only. Schools received survey packs from 

OPAL but no other direct contact. 

 Level 2: teacher training. In addition to receiving packs, 

teacher attended one or more OPAL training sessions. 

 Level 3: outreach. In addition to receiving packs, OPAL 

staff visited the school to lead or assist with OPAL fieldwork 

sessions with pupils 

 

 

  

How is the programe evaluated? How do you know the 

programme achieved its educational goals? 

 

The University of Central Lancashire led by Dr Mark Toogood 

was responsible for understanding public engagement with 

OPAL, the research showed that: 

 

• Over half a million people have participated in the OPAL 

programme. OPAL activities are carried out by people of all 

ages, backgrounds and abilities, including 10,000 people in 

‘hard to reach’ communities. 

• OPAL opens people’s eyes to the natural world. Nearly half 

(44%) of OPAL survey participants said that this was the first 

time that they had carried out a nature survey. 90% of 

participants have learnt something new. 

• OPAL has the ability to change people’s behaviour. Almost 

Q. Do you think you are more 

likely to deliver more activities 

now you have done OPAL? 

"Yes definitely. In fact one of the 

things we have done is rewritten 

all of our schemes of work and in 

units in year 7 and 8 are now 

going to be exclusively outside for 

the environmental work.  

As well as learning some of the 

science I think they have learnt a 

lot about each other and getting 

on with each other. The surveys as 

well as teaching them specific 

science have taught them group 

work activities and enabled them 

to interact in different ways that 

they normally would in the 

classroom. " 

Teacher at Feversham College, 

Bradford 

 

OPAL promotes curiosity and 

engagement and provides 

opportunities for discussions and 

questioning which develop 

understanding’ Teacher at 

Feversham College, Bradford 

 

 

 

 

Students at New College in 

Leicester. 

Uptake of science subjects in 

schools: Through the Field 

Studies Councils schools outreach 

programme and the work of the 

Community Scientists, OPAL has 

helped to increase uptake of 

science subjects in schools. 

OPAL played an important role in 

helping the North East region of 

England achieve 15% extra take-

up in Triple Science GCSEs from 

2009-2011 and contributing to 

improved results at Key Stage 4, 

with 25% more students 

achieving two A* to C passes.  

 

 

You can find out more about 

OPAL's Community Work by 

downloading the Community 

Environment Report. 

 

 

iSpot website, where you can get 

help identifying what you have 

seen. iSpot was created and 

managed by the Open University 

for the project and is helping 

create a new generation of 

naturalists. More than 250,000 

people have visited the web-site 

and 17,000 people are registered 

users. 

 

 

The three most important aspects of the OPAL work are: 

 opening eyes 

 overcoming barriers 

 engaging activities 

 

The OPAL Air Survey consists of bite-sized activities, taking no 

more than an hour to complete in the participants' local area, 

therefore not daunting for a newcomer. Getting outdoors is a key 

first step, 8265 participants said that this was the first time they 

had done an environmental survey. Often people visited a site 

within their neighbourhood that was never visited before, and 

there is evidence that following this visit, they returned to the site. 

http://www.opalexplorenature.org/CEreport
http://www.opalexplorenature.org/CEreport
http://www.ispotnature.org/
http://www.opalexplorenature.org/CEreport
http://www.ispotnature.org/


 

 

half (43%) of respondents said OPAL had changed the way they 

thought about the environment and more than a third (37%) 

said they will change their behaviour towards it. 

 

In addition to the university research each group had a review 

process, in which both the students and children carried out 

reviews. 

 

Case Study – New College 

New College in Leicester is a community comprehensive school 

situated in an area with significant levels of unemployment and 

social deprivation. The outreach session was delivered to a 

group of pupils who have been involved with another of the 

FSC’s projects called Eco Challenge. The OPAL session was 

based in the inclusion unit at the school with a group of pupils 

with a range of behavioural problems. Although there were 

some behavioural issues the pupils were enthusiastic. They 

listened well to the introductory PowerPoint, handled the lichen 

samples carefully in the classroom and were able to identify 

some of the indicator lichens during the outdoor fieldwork 

activity. I was delighted when they could tell me lots of lichen 

facts in the plenary at the end especially as none of them knew 

what a lichen was at the start of the session. 

 

Quotes from teachers: 

 

"The outreach session covered many relevant branches of science 

to show the varied role of ecologists" Holsworthy School, Bude 

 

"Our students learned a lot of important scientific techniques and 

they are now familiar with one biological indicator of pollution" 

Blessed Edward Oldcome, Worcester. 

 

 

Describe the programme.  

 

The national surveys are: 

 Soil 

 Air 

 Water 

 Biodiversity 

 Climate 

 

This case study focuses on the Air Survey. You can find all the 

information you need to run the survey here. 

 

There is a web page dedicated to 

all the OPAL surveys. Here you 

will find all the documents you 

need to run the Air Survey. You 

will find Workbooks, Field Guides 

and Tree Guides. You will also find 

a Group Leaders Survey Support 

Pack to give you background 

information. 

The Workbook and recording 

sheets contain all the information 

you will need to use to conduct 

the survey. It includes background 

information on the science behind 

the survey and the techniques 

needed. 

 

 

This is an example of the 

number of surveys that have 

been carried out for lichens on 

trees. You can find out about the 

results so far from the OPAL 

website. It shows pollutions 

scores and lichen distribution 

maps. 

 

 

 

 

 

 

 

http://www.opalexplorenature.org/TakePartAirSurvey
http://www.opalexplorenature.org/TakePartAirSurvey
http://www.opalexplorenature.org/AirSurveyResultsIndex
http://www.opalexplorenature.org/TakePartAirSurvey


 

 

 

The OPAL Air Survey has two parts: 

• Activity 1 uses lichens on trees 

• Activity 2 uses a fungus (Rhytisma) that causes tar spot on 

sycamore leaves 

 

In Activity 1, lichens growing on tree trunks and twigs are used 

as bioindicators of  nitrogen pollution. Record which are 

present and which are not. Look out for green and orange algae 

as well as insects, as these may also be responding to pollution. 

 

 
 

In Activity 2, a fungus which grows on sycamore leaves is used 

as another bioindicator of air pollution. Help to map the 

distribution of tar spot and relate this to differences in air 

quality across the country. 

 

 

 

Video of Newman School 

completing the Air Survey. 

 

Lichen expert Pat Wolseley 

discuses the Air Survey in this 

video and shows how it can be 

completed with a group of 

students. 

http://www.youtube.com/watch?v=clBQIEn7ZBs
file:///C:/Users/fsc/Desktop/Its all here/Action Plans/2013/OPAL for RWL/Newman School.wmv
http://www.youtube.com/watch?v=clBQIEn7ZBs

